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PREFACE 


To 


THE FIRST EDITION. 


EARLY ail the Lectures in these volumes were delivered 
at the Royal College of Surgeons, during the six years, 
from 1847 to 1852, in which I held the office of Professor 
of Anatomy and Surgery to the College. So many listened 
favourably to them, that I venture to hope I am not wrong 
in thus enabling many morc to read them. But, in offering 
them to this larger class, some explanation of their scope 
and plan seems necessary. 


The circumstances of my election to the professorship 
indicated the Pathological Museum of the College as the 
appropriate subject of the Lectures ; and the first portion of 
the Museum, devoted to the illustration of General Pathology, 
seemed to offer the best plan by which the knowledge ac- 
quired in a long study of the whole collection might be 
cominunicated. 


The modes were many in which such a subject might be 
treated in lectures; but, as circumstances had decided the 
subject, it seemed well to let them determine, also, the 
method, and to adopt that which was most natural to 
one engaged in the simultaneous practice of surgery and 


Vill PREFACE TO THE FIRST VOLUME. 


teaching of physiology. Thus guided, I designed to give 
lectures which might illustrate the general pathology of 
the principal surgical diseases, in conformity with the larger 
and more exact doctrines of physiology; and the plan 
seemed the more reasonable, because it was in accordance 
with the constant design of the great founder of the 
Museum. 


The Museum limited, while it indicated, the subjects of 
the Lectures. They were, therefore, not constructed to 
form a system of surgical pathology: several subjects, 
which might fill considerable places in such a system, were 
scarcely alluded to in them; and, although I have added 
some Lectures, which could not be conveniently included 
in any of the courses, yet I have not gone beyond the range 
of such pathology as a Museum may illustrate. 


The wood-engravings are, for the most part, copied from 
the same specimens and drawings as were the diagrams 
used in the Lectures; and I wish them to be regarded as 
intended for only the same purpose as such diagrams may 
serve; viz. that of assisting the more difficult parts of the 
descriptions of the objects to which they refer. 


I have endeavoured to make the Lectures Jess incomplete, 
and more correct, by the aid of numerous facts ascertained 
since they were delivered, and have added to them many 
things which time, or their imaptness for oral delivery, 
obliged me to omit. Among these are the references to 
specimens and illustrations ; as well as to numerous authors 
who could not, in speaking, be conveniently quoted, but 
whom I am now glad to acknowledge as instructors. And 
I will here offer my thanks to some, to whom my debts are 
more than would be expressed, even by referring to all the 
oceasions on which their works have aided ine in the com- 
position of the Lectures. Such acknowledgments are due, 
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espe clally, to Mr. Lawrence, Mr. Stanley, Professor Owen, 
and Dr. Carpenter, from whom, during many years of 
valued friendship, I have derived, at every interview, either 
knowledge, or guidance in observing and in thinking. I 
am deeply obliged, also, to all my colleagues on the staff of 
St. Bartholomew’s, from whom the constant help that I 
reccive adds daily to the debt of gratitude incurred during 
my pupilage. And there are many friends, besides, to 
whom it is my happiness to be indebted for knowledge 
used in these Lectures, and whom I thank collectively, 
not because I owe them little, but because I cannot 
name them all, and cannot thank some without appearing 
ungrateful to the rest. 


TI desire, in conclusion, to express my acknowledgments 
to the Members of the Council of the College, both for the 
repeated honour they conferred on me by so often electing 
me to the Professorship, and for the kindness with which 
many of them devoted their valuable time to attendance 
at the Lectures. The encouragement they thus afforded 
me makes ine hope, that the labour with which I strive 
to justify their choice, may have some success in the 
promotion of scientific surgcry. 


May 80, 1858. 


PREFACE 


TO THE 


SECOND VOLUME OF THE FIRST EDITION. 


Lectures in this volume, and especially those on 
Cancers, are enlarged far beyond their original extent, 
by the addition of cases, statistical tables, and various state- 
ments which may be worth reading, but of which the recital 
could not be made agreeable to an audience. In making 
these additions, I have endeavoured to adduce sufficient 
evidence for the general conclusions I have drawn, without 
encumbering the book with such a mass of details as would 
be repulsive to the majority of readers. I can hardly 
imagine, that a full relation of so many cases as I have 
referred to would be acceptable to any besides those who 
are engaged in the especial study of the subjects of the 
Lectures. To all who are so occupied, I will very gladly 
give whatever further information my manuscript records 
of cases can supply. 


It is an unavoidable defect of lectures on general patho- 
logy, that they cannot be conveniently used in the study 
of the diseases of particular organs. I have endeavoured 
to amend this, in some measure, by a full index, referring, 
under the title of cach organ, to the descriptions of the 
tumours of which it is most apt to be the seat. 


PREFACE 


THIS EDITION. 


HEN the time came for preparing a Second Edition of 
these Lectures, I was anxious that they should be 
revised with all the light of the knowledge of Pathology 
acquired since their publication. But, although I had col- 
lected some materials for this purpose, yet a thorough 
revision of the whole subject. was a task for which I felt 
unfit. For in the passage of nine years, I had been carried 
into the active practice of my profession ; and, at their end, 
had no sufficient time for either studying or thinking care- 
fully about the many facts, and probabilities, and guesses 
at truth which had been added to Pathology. I was, 
therefore, glad to be able to commit the work of revision to 
my friend and former pupil, Mr. Turner, whom I know to 
be not only very conversant with the progress of medical 
science, but able to test others’ observations by his own. 
It is not for me to say how well he has done the work, for 
I have so worked with him as to be equally with him 
responsible. 


JAMES PAGET. 
May 1, 1863. 
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LECTURES 


ON 


SURGICAL PATHOLOGY. 


LECTURE I. 
NUTRITION — ITS NATURE, PURPOSE, AND CONDITIONS. 


Mn. PRESIDENT AND GENTLEMEN, — I believe that I owe the honour 
of being elected Professor of Anatomy and Surgery to the College, 
chiefly, to my having been long engaged in the study of the 
pathological department of the Museum, while arranging and 
describing it, under the superintendence of Mr. Stanley, for the 
new Catalogue. I may, therefore, fairly suppose it to be the wish 
of the Council that, as the Museum is open to the examination of 
the members and pupils of the College, and of men of scientific 
pursuit, so should be the knowledge and the opinions which it 
has supplied or suggested to those who have had occasion to study 
it most deeply. For, indeed, to what thus grows out of the study 
of the Museum, the College has, in some measure, the right which 
the proprietor has to the produce of the cultivated soil. And 
when, through a long time past, your most learned Hunterian 
Professor Owen has every year brought in, from every source, 80 
large a store of deep and wide-extending knowledge, of sagacious 
interpretation, and acute suggestion of the ways of Nature, I 
scarcely wonder that some return should be looked for from an 
inferior labourer in the field. 

The subjects on which I shall first beg your favourable hearing 
are those to the general illustration of which the first two series of 
preparations in the Pathological Museum are devoted — namely, 
hypertrophy and atrophy; the simple excess, and the simple 
deficiency, of nutrition in parts. But let me previously speak of 
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the healthy nutrition of the tissues, and, herein especially, of the 
formative process which maintains them by assimilation. 

In ‘the natural course of healthy life, the formative process 
manifests itself in three modes, which, though they bear different 
names, and are sometimes described as if they were wholly differ- 
ent things, yet, probably, are only three expressions of one law, 
three effects of the same force operating in different conditions. 
The three, enumerating them in the order of their time, are deve- 
lopment, growth, and assimilation or maintenance. To these 
succeeds degeneration, or decay, as naturally, but probably through 
a deficiency in the normal formative force. 

By development we mean generally the process by which a 
tissue or organ is first formed; or by which one, as yet imper- 
fectly formed, is so changed in shape or composition as to be 
fitted for a higher function, or, finally, is advanced to the state in 
which it exists in the most perfect condition of the species. 

We must carefully distinguish development from mere increase : 
it is the acquiring not of greater bulk, but of new forms and 
structures, which are adapted to higher conditions of existence. 
For example, when in the embryo groups of primordial nucleated 
cells are converted into the tissues characteristic of the ultimate 
structure of the part in which the conversion is effected, there is 
not, necessarily, an increase in size; or if there be, there is some- 
thing more; there is a change of texture, and an acquirement of 
power, adapted to a higher state of existence: these constitute 
development. So, when from the simple cavity and walls of the 
embryonic digestive system, the stomach, intestines, liver, panercas, 
and other organs are produced, these are developed; there is 
increase, but, at the saine time, something more than mere increase. 

The distinction between development and increase, or growth, 
is well shown in this—that, sometimes, even in instances in which 
they usually concur, the one proceeds without the other. I 
might quote many examples of this. I will choose one or two 
which, at the same time, may illustrate some other striking facts. 

Thus, for examples in which development was checked and 
growth proceeded even beyond its normal limits, we may examine 
some of the numerous malformed hearts in the Museum. One 
among them presents only a single cavity; no partition has been - 
developed between its auricles or its ventricles; it is, in respect of 
its development, like the heart of a foetus in the second month: 
but though its development was checked thus early, its growth 
continued, and it has more than the average size of the hearts of 
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children of the same age. In another, development was arrested 
at a later period, when the septum of the ventricles was incom- 
pletely formed; the patient lived eleven years after birth; the 
devclopment made no further progress, but the growth passed its 
ordinary bounds. 

And, once more, for instances in which the development was 
normal and growth abnormal, you may examine such skeletons 
as those of O’Byrne the giant, and of Madlle. Cracami the dwarf, 
in the Physiological Museum. The onc is eight feet high, the other 
only twenty inches; but if you compare these with the model 
skeletons which stand beside them, you will not find in the one a 
defect, or in the other an excess, of development; the dwarf has 
not less than all the characteristic human forms, the giant has no 
more; but the one is defective, the other is excessive, in its bulk ; 
the growth alone has been erroneous in both. 

It is, then, in the change to a higher state of former composi- 
tion that development differs from growth, the second mode of 
the formative process. In mere growth no necessary change of 
form or composition occurs; parts only increase in weight, and, 
usually, in size. In growth, there is an addition of quantity, but 
no improvement in the quality, of a part; the power of the grow- 
ing part increases with the growth, but is only more of the same 
power; so, in the attainment of manhood, the heart of the boy 
having all its necessary parts, and all well formed, acquires 
perfection by acquiring vreater bulk, and, therewith, greater power. 

Lastly, in the formative process, as it is nommally manifested in 
the adult, i. e. in ordinary assimilation or maintenance, parts only 
preserve their status. No perceptible change of size or weight 
ensues, no change of form or composition; sameness is maintained 
through the regular formation of new parts in the place of those 
which, in the ordinary course of life, are impaired, or die. Such are 
the methods of the formative process in the healthy nutrition of 
organs. I shall have to show in future lectures that some of the 
terms just used are in a measure conventional, and arbitrary; 
that some instances of what we call development, e.g., that 
of cartilage into bone, are not in every sense justly so named ; 
and that the sameness, which is maintained in the adult body, 
fades into a gradual degeneration. But, for the present, the 
terms that I have uscd may suffice. It is convenient, also, to 
think of the three methods of formation, as if each might be 
separately manifusted; yet, probably, they are often concurrent ; 
the maintenance of some, or of many, whole organs being achieved 
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only by the constant development and growth of new elemental 
structures in the place of those that are out~worn. 

Now, for the elucidation of this maintenance of parts by the 
constant mutation of their elements, let me speak — 

ist. Of the sources of impairment, or, if I may so say, of the wear 
and tear, to which every part of the body appears to be subject. 

2dly. Of the conditions necessary for the healthy state of the pro- 
cess of nutrition by which the results of the wear and tear are 
repaired. 

3dly. Of the formative process itself. 

First, then, the deterioration of the body may be traced to two 
principal sources; namely, the wearing out of parts by exercise, 
and the natural deterioration or death of the elemental structures 
of every part or organ, independent of the decay or death of the 
whole body, after a certain period of existence. 

From the first of these, the wearing-out of parts by exercise, it 
is probable that no tissue or part enjoys immunity. For although, 
in all the passive apparatus of the body — the joints, bones, liga- 
ments, elastic vessels, and the like — much of the beauty of their 
construction consists in the means applied to diminish the effects 
of the friction, and the various pressures and stretchings to which 
they are subject, yet, in enduring these at all, they must be im- 
paired, and, in the course of years, must need renewal. In these 
parts, undoubtedly, the waste by exercise is much less than that of 
the more active organs, such as the muscles, and, perhaps, the 
nervous system. With regard to the muscles, it is clear that chemical 
decomposition and consumption of their substance attend their 
continued action. Such action is always followed by the increased 
discharge of urea, carbonic acid, and water. The researches of 
Helmholtz* show, that the muscles themselves, after long-repeated 
contractions, are changed in chemical composition; those of G. 
V. Liebig t have detected and measured the formation of carbonic 
acid in them during similar contractions. And further, Du Bois 
Reymond has recently shown,{ that the muscular juice, which, so 
long as the muscles are in a state of quiescence, possesses a neutral, 
or faintly alkaline, reaction, becomes, after they have been violently 
exercised, decidedly acid. 

We have nearly similar evidence of the impairment of the 
nervous system by prolonged exertion of its power. We have, 
indeed, no proof that the simple conduction of an impression 


* Miiller’s Archiv, 1845, p. 72. ft Ibid. 1860, p. 383. 
¢{ Monat’s Bericht der Abad: der Wissen : 2u Berlin, 1860, p. 288. 
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through a nervous cord can affect in any way its composition or 
its structure; but the abundance of phosphates occasionally dis- 
charged with the urine, after great mental exertion, shows that 
the various acts of the mind impair the brain through which they 
are manifested. To this point tend, also, the researches of Dr. 
Bence Jones,* who has shown that the excretion by the kidneys of 
a large quantity of phosphatic salts is usual in acute inflammation 
of the brain. And to this conclusion, that mental exercise, whe- 
ther perceptive or active, impairs the structure of the brain, we 
might be led by our sensations and by our knowledge of the nature 
of the Mind. For to the principle, the immaterial thing, we 
cannot ascribe a weariness; it cannot be obnoxious to waste or to 
decay; mental fatigue is only what the Mind feels of an impaired 
state of the brain, and the recovery from what we call a weary 
mind is the restoration, not of the Mind itself, but of the organs 
which it feels, which connect it with the external world, and in 
which, during tranquil sleep, the reparative nutrition goes on 
undisturbed. 

It is, further, probable that no part of the body is exempt from 
the second source of impairment; that, namely, which consists in 
the natural death or deterioration of the parts (independent of the 
death or decay of the whole body) after a certain period of their 
life. It may be proved, partly by demonstration, and partly by 
analogy, that each integral or elemental part of the body is 
formed for a certain natural period of existence in the ordinary 
conditions of active life, at the end of which period, if not pre- 
viously destroyed by outward force or exercise, it degenerates and 
is absorbed, or dies and is cast out; needing, in either case, to be 
replaced for the maintenance of health.t 

The simplest examples that I can adduce of this are in the hair 
and teeth; and in the process which I shall describe and illustrate 
with the annexed diagram, we seem to have an image in which 
are plainly marked, though, as it were, in rough outline, all the great 
features of the process by which certain tissues are maintained. 

An eyelash which naturally falls, or which can be drawn out 
without pain, is one that has lived its natural time, and has died, 


* Med. Chir, Trans, vol. xxx. p. 20. 

+ Hunter (Works, vol. iii. p. 495) and Treviranus (Biologie, b. iii, 482) may be 
thought to have had some insight into this important law; but the merit of having 
first maintained in terms nearly similar to the above, and as more than an hypothesis, 
that ‘each part of the organism has an individual life of its own,’ and ‘a limited period 
of aoe belongs to Dr. Carpenter. — Principles of Human Physiology, 3a edit. 
p. . 
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and been separated from the living parts. In its bulb such an 
one will be found very different from those that are still living in 
any period of their age. In the early period of the growth of a 
dark eyelash, we find its outer end almost uniformly dark, marked 
only with darker short linear streaks, and exhibiting no distinction 
of cortical and medullary substance. Not far from its end, how- 
ever, this distinction is plainly marked; dark as the cortical part 
may be, the medullary appears like an interior cylinder of 
much darker granular substance: and in a young hair this 
condition is continued down to its deepest part, where it enlarges 
to form the bulb. (Fig. 1, 4.) Now this enlargement, which is 


Fra. 1. 





of nearly cup-like form, appears to depend on the accumulation 
of round and plump nucleated cells, which, according to their 
position, are either, by narrowing and elongation, to form the dry 
fibro-cells of the outer part of the growing and further protruding 
shaft, or are to be transformed into the air-holding cells of the 
medullary portion. At this time of most active growth, both cells 
and nuclei contain abundant pigment-matter, and the whole bulb 
looks nearly black. The sources of the material out of which the 
cells form themselves are, at least, two; namely, the inner surface 
of the sheath, or capsule, which envelopes the hair, and the surface 
of the vascular pulp, which fits in a conical cayity in the bottom 
of the hair-bulb. 
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Such is the state of parts so long as the growing hair is all 
dark. But, as it approaches the end of its existence, it seems to 
give tokens of advancing age, by becoming grey. (Fig. 1, 3,0.) 
Instead of the almost sudden enlargement at its bulb, the hair 
only swells a little, and then tapers nearly to a point; the conical 
cavity in its base is contracted, and hardly demonstrable, and the 
cells produced on the inner surface of the capsule contain no 
particle of pigment. Still, for some time it continues thus to live, 
and grow, and we find that the vigour of the conical pulp lasts 
rather longer than that of the sheath or capsule; for it continues 
to produce pigment-matter some time after the cortical substance 
of the hair has been entirely white, and it is still distinct, because 
of the pigment-cells covering its surface. 

At length the pulp can be no longer discerned, and uncoloured 
cells alone are produced, and maintain the latest growth of the 
hair. With these it appears to grow yet some further distance, for 
we see traces of their elongation into fibres or fibro-cells, in lines 
running from the inner surface of the capsule inwards and along 
the surface of the hair; and we can always observe that the dark 
column of medullary air-containing substance ceases at some dis~ 
tance above the lower end of the contracted hair-bulb. (c, D.) 

The end of all is the complete closure of the conical cavity in 
which the hair-pulp was lodged; the cessation of the production 
of new cells; and the consequent detachment of the hair as a dead 
part, which now falls by the first accident; falls, sometimes, quite 
bare and smooth on the whole surface of its white bulb, but 
sometimes bringing with it a layer of cells detached from the 
inner surface of the capsule. (D.) 

Such is the life of a hair and such its death; which death, you see, 
is natural, spontaneous, independent of exercise, or of any me- 
chanical external force, the natural termination of a certain period 
of life. Yet, before it dies, provision is made for its successor; 
for when its growth is failing, you often find, just below the base 
of the old hair, a dark spot, the germ or young pulp of the new 
one; it is covered with cells containing pigment, and often con- 
nected by a series of pigment-cells with the old pulp or capsule. 
(Fig. 1,0.) And this appears to be produced by an increase in 
the growth of the cells at the bottom of the hair follicle, which 
cells KGélliker’s observations have shown to be derived partly from 
the soft round cells of the hair-bulb, and partly from the adjacent 
outer root sheath. By the subsequent elongation and differentia- 
tion of these cells the new hair is formed. 
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I believe that we may assume an intimate analogy between the 
process of successive life and death, which is here shown, and that 
which is believed to maintain the ordinary nutrition of a part. It 
may be objected, indeed, that the death and casting-out of the hair 
cannot be imitated in internal parts; but we are not without an ex- 
ample in which the absorption of a worn-out internal particle is 
exactly imitated in larger organs, at the end of their appointed period 
of life. I adduce the instance of the deciduous or milk-teeth. 

We trace each of these developed from its germ, then each, 
having gained its due perfection, retains for a time its perfect state, 
and still lives, though it does not grow. Butat length, as the new 
tooth comes, the deciduous tooth dies, coincidently, not conse- 
quently; or rather, the crown of the old tooth dies, and is cast 
out like the dead hair; while its fang, and the vascular and 
nervous pulp, degenerate, and are absorbed. It is here especially 
to be observed, that the degeneration is accompanied by some 
spontaneous transformation of the fang; for it could not be 
absorbed, unless it were first so changed as to be soluble. And it 
is degeneration, not death, which precedes its removal; for 
when a tooth-fang really dies, as that of the second tooth does in 
old age, then it is not absorbed, but is cast out entire, as a dead 
part. 

Such, or nearly such, it seems almost certain, is the process of 
nutrition everywhere: these may be taken as types of what occurs 
in other parts; for these are parts of complex organic structure 
and composition, and the teeth-pulps, which are absorbed as well 
as the fangs, are very vascular and sensitive, and, therefore, we may 
be nearly sure, are conformed to only the same laws as prevail in 
all equally organised parts. 

Nor are these the only instances that might be adduced. We 
see the like development, persistence for a time in the perfect 
state, death, and discharge, in all the varieties of cuticles; and in 
the epidermis we have, as in the teeth, an evidence of chemical 
change in the old cells, in the very different influence which acetic 
acid and potash exercise on them and on the younger cells, making 
these transparent, but leaving them scarcely changed. 

These things, then, seem to show that the ordinary course of 
each elementary organ in the body, after the attainment of its 
perfect state by development and growth, is, to remain in that 
state for a time; then, independently of the death or decay of the 
whole body, and, at least, in a great measure independently of its 
own exercise or exposure to external violence, to die or to degene- 
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rate; and then, being cast out, or absorbed, to make way for its 
successor.* 

It appears, moreover, very probable, that the length of life 
which each part is to enjoy is fixed and determinate, though, of 
course, in some degree, subject to accidents, which may shorten it, 
as sickness may prevent death through mere old age; and subject 
to the expenditure of life in the exercise of function. I do not 
mean that we can assign, as it is popularly supposed we can, the 
time that all our parts will last; nor is it likely that all parts are 
made to last an equal time, and then to be changed. The bones, 
for instance, when once completely formed, probably last longer 
than the muscles and other softer tissues. But when we see that 
the life of certain parts is of determined length, whether they be 
used or not, we may assume, from analogy, the same of nearly all. 

For instance, the deciduous human teeth have an appointed 
duration of life; not, indeed, exactly the same in all persons, yet, 
on the whole, fixed and determinate. So havethe deciduous teeth 
of otheranimals. And in all those numerous instances of periodical 
-moulting, of shedding of the antlers, of the entire desquamation of 
serpents, and of the change of plumage in birds, and of the hair in 
mammalia; what means all this, but that these organs live their 
severally appointed times, degenerate, die, are cast away, and in 
due time are replaced by others; which in their turn are to be 
developed to perfection, to live their life in the mature state, and 
to be cast off? We may discern the same laws of life in some 
elementary structures; for example, in the blood-corpuscles, of 
which a first set, formed from embryo-cells, disappears at a certain 
period in the life of the embryo, being replaced and superseded 
by a second set formed probably from lymph and chyle corpuscles. 
And in these, also, we may see an example of the length of life of 
elemental parts being determined, in some measure, by their 
activity in function; for if the development of the tadpole be 
retarded, by keeping it in a cold, dark place, and if, in this con- 
dition, the function of the first set of blood corpuscles be slowly 
and imperfectly discharged, they will remain unchanged for even 
many weeks longer than usual ; their individual life will be thus pro- 
longed, and the development of the corpuscles of the second set 
will be, for the same time, postponed.t 

* It is not intended to be implied in the above paragraph that in all the completely 
formed tissues such a bodily removal and replacement of whole structures .take place 
as we see in the epithelium cells. In the bones, nervous textures, and muscular fibres, 
for example, the changes are undoubtedly molecular, the structure remaining, though 


. the materials which compose it are renewed. 
t See Kirkes’s Physiology, pp. 63 and 298, 4th ed. 
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The force of these facts is increased by the consideration of the 
exact analogy, the almost identity, of the processes of secretion and 
nutrition; for in no instance is the fact of this limited life of in- 
dividual parts more clearly shown than in the gland cells, by. which 
periodical secretions are elaborated. The connecting link between 
such gland-cells and the most highly-organised parts, as well as a 
manifest instance of determinate length of lite and natural death, 
is found in the history of the ova. These attain their maturity in 
fixed successive periods of days: they are separated (as the ma~ 
terials of several secretions are) while yet living, and with a 
marvellous capacity of development, if only they be impreg- 
nated during the few days of life that remain to them after sepa- 
ration; but if these days pass, and impregnation is not effected, 
they die, and are cast out as impotent as the merest epithelial 
cell.* 

Now from these cases it is not by a far-fetched analogy that we 
assume the like mortality in all other tissues, and that this is the 
principal source of impairment, and of change for the worse, which 
every part of the body has within itself, even in the most perfect 
state, and in the conditions most favourable to life. And I may 
anticipate a future subject of consideration, by saying that the 
application of these truths is of some importance in practical 
pathology; inasmuch as the results of this degeneration of parts 
at the close of their natural term of life, may be mingled with the 
effects of all the morbid processes by which the natural nutrition 
of a part is hindered or perverted. Hence, at least in part, the long- 
continuing or permanent loss of power in an organ (say a muscle) 
which has been disused, or has been the seat of inflammation. 
This loss is not wholly due to a primary disease of the fibre; in 
part, it is because the inflammatory process and the organisation 
of the morbid exudation exclude the ordinary process of nutrition ; 
and the muscular fibres, which now, in the ordinary course of life, 
degenerate, are not replaced, or are imperfectly repaired. 

Of the results of these natural and unrepaired degenerations of 
tissues I shall speak more hereafter. et me now consider the 
conditions under which the repair of parts thus deteriorated is 
effected; for it is against the effects of these natural deteriorations 


* The adjustment of the organic processes according to laws of time has been more 
fully illustrated in a discourse ‘On the Chronometry of Life,’ delivered at the Royal 
Institution, April 8, 1859, an abstract of which appeared in the Journal of their Pro- 
ceedings. The subject has also been considered in the Croonian Lecture for 1857 
(Proc. Roy. Soc. Lond.), to which reference may be made for a discussion of the phe- 
nomena of nutrition, in the rhythmically acting muscles, heart, diaphragm, &c. 
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that the process of nutrition in the adult is chiefly directed; and 
it appears to be by the disturbance or removal of certain necessary 
conditions, more often than by any suspension or perversion of 
itself, that error is engendered in the process of formation. And, 
in speaking of these conditions of healthy nutrition, I shall take 
leave occasionally to diverge, even very far, into the consideration 
of certain points of interest in the general physiology of the process. 

Doubtless the conditions necessary to the normal nutrition of 
parts are very many; but the chief of them are these four: — 

1. A right state and composition of the blood or other nutritive 
material. 

2. A regular and not far distant supply of such blood. 

3. (At least in most cases) a certain influence of the nervous 
system. 

4. A natural state of the part to be maintained. 

And, first of the right state of the blood, I may observe that I 
use the expression ‘right state’ rather than ‘ purity,’ because, if 
the latter be used, it seems to imply that there is some standard 
of composition to which all blood might be referred, and the at- 
tainment of which is essential to health; whereas the truth seems 
rather to be, that, from birth onwards, the blood and tissues of 
each creature are adapted to one another, and to the necessary 
external circumstances of life, and that the maintenance of health 
depends on the maintenance and continual re-adjustment of the 
peculiarities on which this exact adaptation depends. 

The necessity for this right or appropriate state of the blood, as 
a condition of healthy nutrition, involves of course the necessity 
for the due performance of the blood-making and blood-purifying 
functions; it requires healthy digestion, healthy respiration, 
healthy excretion. Any one of these being disturbed, the forma- 
tive process in a part, or in the whole body, may be faulty, for 
want of the appropriate material. But, important as these are, 
we must not let the consideration of them lead us to forget that 
there is something in the blood itself, which is at least as essential 
to the continuance of ita right and healthy state as these are, and 
which is, indeed, often occupied in correcting the errors to which 
these, more than itself, are subject; I mean the power of assimi- 
lation or maintenance which the blood possesses, in and for itself, 
as perfectly and at least as independently as any of the tissues. 
By this it is, that notwithstanding the diversity of materials put 
into the blood, and the diversity of conditions in which the func- 
tions ministering to its formation are discharged, yet the blood 
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throughout life retains, in each person, certain characters as 
peculiar as those of his outer features for the continual renewal of 
which it provides appropriate materials. And by this assimilative 
power of the blood it is that the tissues are continually guarded ; 
for by it many noxious substances introduced into the blood are 
changed and made harmless before they come to the tissues; nor 
can any substance, introduced from without, produce disease in an 
organ, unless it be such an one as can escape the assimilative and 
excretory power of the blood itself. 

In this maintenance is the chief manifestation of the life of the 
adult blood; a life, in all essential things, parallel and concurrent 
with that of the tissues. For in the blood we may trace all those 
which we recognize as signs and parts of life in the solids; we 
watch its development, its growth, its maintenance by the assimi- 
lation of things unlike itself; we find it constituting an adapted 
purposive part of the organism; possessing organic structures; 
capable of disease and of recovery; prone to degeneration and to 
death. In all these things, we have to study the life of the blood 
as we do that of the solid tissues; the life, not only of the struc- 
tures of the blood, but of its liquid also; and as, in first deve- 
lopment, the blood and tissues are made, of similar materials, in 
exact conformity with one another, so, through later life, the 
normal changes of each concur to maintain a like conformity 
and mutual adaptation. I cannot now dwell on these points ;* 
but they will be frequently illustrated in the following lectures, 
and some of them at once, in what I have to say of the precision 
of adjustment in which the ‘right state’ of the blood consists. 

Notwithstanding its possession of the capacity of maintenance, 
the blood is subject to various diseases, in consequence of which 
the nutrition of one or more tissues is disordered. The researches 
of modern chemistry have detected some of these changes; finding 
excesses or deficiencies of some of the chief constituents of the 
blood, and detecting in it some of the materials introduced from 
without. But a far greater number of the morbid conditions of 
the blood consist in changes from the discovery of which the 
acutest chemistry seems yet far distant, and for the illustration and 
discussion of which we cannot adopt the facts, though we may 
adopt the language and the analogies, of chemistry. It is in such 
diseases as these that we can best discern how nice is that refine- 


* They formed the subject of the course of Lectures delivered at the College in 
1848, an abstract ee of which is given by Dr, Kirkes in his ‘Handbook of Physiology,’ 
p. 61, et seq. 4th 
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ment of mutual influence, how exact and constant that adaptation, 
between the blood and tissues, on which health depends. 

I know no instanee so well adapted to illustrate this as the 
examples of symmetrical diseases. The uniform character of such 
diseases is, that a certain morbid change of structure on one side 
of the body is repeated in the exactly corresponding part on the 
other side. In the lion’s pelvis, for example, which is sketched in 
the annexed diagram, Fig. 2, from a specimen (No. 3,030) in the 
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College Museum, multiform as the pattern is, in which the new 
bone, the product of some disease comparable with a human rheu- 
matism, is deposited —a pattern more complex and irregular than 
the spots upon a mat—there is not one spot or line on one side 
which is not represented, as exactly as it would be in a mirror, on 
the other. The likeness has more than Daguerréotype exactness, 


and was observable in numerous pairs of the bones similarly 
diseased. : 
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I need not describe many examples of such diseases. Any out 
patients’ room will furnish abundant instances of exact symmetry 
in the eruptions of eczema, lepra, and psoriasis; in the deformities 
of chronic rheumatism, the paralyses from lead; in the eruptions 
excited by iodide of potassium or copaiba. And any large museum 
will contain examples of equal symmetry in syphilitic ulcerations of 
the skull; in rheumatic and syphilitic deposits on the tibia and 
other bones; in all the effects of chronic rheumatic arthritis, 
whether in the bones, the ligaments, or the cartilages; in the fatty 
and earthy deposits in the coats of arteries. 

Now, these facts supply excellent evidence of the refinement of 
the affinities which are concerned in the formative process. Ex- 
cluding, perhaps, the cases of congenital defects that are sym- 
metrical, and a few which seem to depend on morbid influence of 
the nervous system, it may be stated, generally, that all symmetri- 
cal diseases depend on some morbid material in the blood. You 
may find the proof of this position in papers written simultaneously 
by Dr. William Budd and myself;* and in Dr. Budd’s essay you 
may find it nearly demonstrated, by a masterly discussion of the 
subject, that in most of these cases, the morbid material enters into 
combination with the tissue which is diseased, or with the organ- 
ized product of the morbid process. Now the evident and ap- 
plicable truth in all these cases is, that the morbid substance in 
the blood, be it what it may, acts upon and changes only certain 
portions of what we might suppose to be all the very same tissue. 
Such a substance fastens on certain islands on the surfaces of two 
bones, or of two parts of the skin, and leaves the rest unscathed: 
und these islands are the exactly corresponding pieces upon oppo- 
site sides of the body. The conclusion is unavoidable, that these 
are the only two pieces that are exactly alike; that there was less 
affinity between the morbid material and the osseous tissue, or the 
skin, or the cartilage, close by; else, it also would have been 
similarly diseased. Manifestly, when two substances display 
different relations to a third, their composition cannot be identical ; 
80 that, though we may speak of all bone or of all skin, as if it were all 
alike, yet there are differences of intimate composition; and in all 
the body the only parts which are exactly alike each other, in their 
mutual relation with the blood, are those which are symmetrically 
placed upon the opposite sides. No power of artificial chemistry 
can, indeed, detect the difference; but a morbid material can: it 


* Medico-Chirurg. Trans. vol. xxv. 
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tests out the parts to which it has the greatest affinity, unites with 
these, and passes by the rest.* 

I might magnify the wonder of this truth by showing how ex- 
ceedingly small, in some of these cases, must be the quantity of the 
morbid material existing in the blood. But I prefer to illustrate 
a fact which singularly corroborates the evidence, afforded by 
symmetrical diseases, of the refinement of the operations of the 
affinities, if we may so callthem, between the blood and the tissues. 
The fact is that of certain blood diseases having ‘seats of election.’ 
For example, in another lion’s pelvis (No. 3,024), diseased like that 
sketched above, not only is the morbid product just as symmetrical, 
but its arrangement is exactly similar: hardly a spot appears on 
one pelvis which is not imitated on the other. And these are only 
examples of a large class of cases of syphilis, rheumatism, and 
various skin diseases, of which the general character is, that the 
disease is much more apt to affect one certain portion of a bone, 
or of the skin, or of some other tissue, than to attack any other 
portion. We are all in the habit of using the fact as an aid in 
diagnosis: but we may have overlooked its bearing on the physi- 
ology of nutrition. It proves, on the one hand, as the cases of 
symmetrical diseases do, that the composition of the several portions 
of what we call the same tissue is not absolutely identical: if it 
were, these diseases should affect one part of a bone or other tissue 
as often as another part, or should affect all parts alike. And it 
proves, on the other hand, a constant similarity, even an identity 
of the morbid material on which each of these diseases depends, 
though it be produced in different individuals; so that we may 
venture to predict, that whenever chemistry shall discover the 
composition of these materials, it will be found as constant and as 
definite us the composition of those inorganic substances which 
the science has most successfully scrutinised. 

Moreover, Dr. William Budd has proved that, next to the parts 
which are symmetrically placed, none are so nearly identical in 

* Some of the differences here noticed are not permanent, but may seem to depend on 
the several parts of a bone, or of the skin, of a limb (for example), being in different 
stages of development or degeneration. The symmetrical parts of the tissue, being 
exactly alike, may be simultaneously and equally affected by a disease, while other 
parts of the same remain unaffected, till, in the course of time, they attain, by develop- 
ment or degeneration, the very same condition as the parts first affected. Then, if the 
morbid material still exist in the blood, these parts also become diseased; and so in - 
succession may nearly the wholo ofa tissue. This view agrees very well with the fact ' 
that symmetrical diseases often spread, and so prove that a part which, in one week or 
month, is poseneoen ts of the influence of a morbid material, may, in the next, become 
as susceptible as that which was first affected. This susceptibility, however, may be 


due, not to normal changes, but to the influence which the diseased portion of the tisgue 
exercises on those around it. : 
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composition as those which are homologous. For example, the 
backs of the hands and of the feet, or the palms and soles, are 
often not only symmetrically, but similarly, affected with psoriasis. 
So are the elbows and the knees; and similar portions of the 
thighs and the arms may be found affected with ichthyosis. Some- 
times also specimens of fatty and earthy deposits in the arteries 
occur, in which exact similarity is shown in the plan, though not 
in the degree, with which the disease affects severally the humeral 
and femoral, the radial and peroneal, the ulnar and posterior tibial, 
arteries. 

To conclude, these symmetrical diseases with seats of election, 
prove — 

Ist. That in the same person the only parts of any tissue which 
are identical in composition are, or may be, first, those which 
occupy symmetrical positions, on the opposite sides of the body; 
and next, those which are in serial homology. 

2dly. That the portions of the bodies of different individuals 
which are identical, or most nearly so, in composition, are those 
in exactly corresponding positions. 

3dly. That even in different individuals the specific morbid 
materials, on which many of the diseases of the blood depend, are 
of identical composition. 

It would be foreign to my purpose to enter now upon all the 
subjects of interest which are illustrated by these cases. I may 
refer you again to the papers already mentioned, especially 
to Dr. Budd’s. For the present it will be sufficient if I have 
proved (without pretending to explain or describe) the perfect and 
most minute exactness of the adaptation which, in health, exists 
between the blood and all the tissues; and that certain inconceiv- 
ably slight disturbances of this adaptation may be sources of 
disease. If this be proved, I shall not fear to be met with an 
objection against too great refinement in what I shall next say 
concerning some of the means by which that right state of the 
blood, which is appropriate to the healthy nutrition of all the 
parts, is attained and preserved. 
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LECTURE II. 
THE CONDITIONS NECESSARY TO HEALTHY NUTRITION. 


I NEED not dwell on the physiology of the processes of digestion, 
absorption, excretion, and others, which, on the large scale, serve 
in the development and maintenance of the blood. The admitted 
doctrines concerning these I must assume to be well known, while 
I proceed with the consideration of those minuter relations in 
which the blood and the several tissues exercise their mutual 
influence, and by which each is maintained in its right state. 
And, first, let me endeavour to develope a principle, the germ of 
which is in the writings of Treviranus. His sentence is, that 
‘each single part of the body, in respect of its nutrition, stands to 
the whole body in the relation of an excreted substance.’* In 
other words, every part of the body, by taking from the blood 
the peculiar substances which it needs for its own nutrition, does 
thereby act as an excretory organ, inasmuch as it removes from 
the blood that which, if retained in it, would be injurious to the 
nutrition of the rest of the body. Thus, he says, the polypiferous 
zoophytes all excrete large quantities of calcareous and siliceous 
earths. In those which have no stony skeleton these earths are 
absolutely and utterly excreted; but in those in which they form 
the skeleton, they are, though retained within the body, yet as 
truly excreted from the nutritive fluid and all the other parts, as 
if they had been thrown out and washed away. So the phosphates 
which are deposited in our bones are as effectually excreted from 
the blood and the other tissues, as those which are discharged 
with the urine. 

But Treviranus seems not to have apprehended the full import- 
ance of the principle which he thus clearly, though so briefly, 


* Die Erschein: und Gesetze des organischen Lebens, B, I. p. 401. In an article 
on hereditary influences in the Westminater Review, July 1866, and in his work on 
the Physiology of Common Life, vol. i, p. 286, Mr. G. H. Lewes states that ©. F. Wolff, 
and not Treviranus, was the original expositor of the doctrine of complemental nutrition. 


—See Theoria Generationss, 1759. 
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stated; for it admits, I think, of far extension and very interesting 
application. 

Its influence may be considered in a large class of out-growing 
tissues. The hair, for example, in its constant growth, serves, not 
only local purposes, but for the advantage of the whole body, in 
that, as it grows, it removes from the blood the various constituents 
of its substance which are thus excreted from the body. And 
this excretory office appears, in some instances, to be the only one 
by which the hair serves the purpose of the individual; as, for 
example, in the foetus. Thus, in the foetus of the seals, that take 
the water as soon as they are born, and, I believe, in those of 
many other mammals, though they are removed from all those 
conditions against which hair protects, yet a perfect coat of hair 
is formed within the uterus, and before, or very shortly after, 
birth this is shed, and is replaced by another coat of wholly diffe- 
rent colour, the growth of which began within the uterus. Surely, 
in these cases, it is only as an excretion, or chiefly as such, that 
this first growth of hair serves to the advantage of the individual. 
The lanugo ofthe human fcetus is an homologous production, and 
must, I think, similarly serve in the economy by removing from 
the blood, as so much excreted matter, the materials of which it is 
composed. 

Further, I think, we may carry this pggciple to the apprehen- 
sion of the true import of the hair which exists in a kind of rudi- 
mental state on the general surface of our bodies, and to that of 
many other permanently rudimental organs, such as the mammary 
glands of the male and others. For these rudimental organs 
certainly do not serve, in a lower degree, the same purposes as are 
served by the homologous parts which are completely developed 
in other species, or in the other sex. To say they are useless, is 
contrary to all we know of the absolute perfection and all-perva- 
ding purpose of Creation; to say they exist merely for the sake of 
conformity with a general type of structure, seems unphilosophical, 
while the law of the unity of organic types is, in larger instances, 
not observed, except when its observance contributes to the advan- 
tage of the individual. Rather, all these rudimental organs must, 
as they grow, be as excretions, serving a definite purpose in the 
economy, by removing their appropriate materials from the blood, 
and leaving it fitter for the nutrition of other parts, or by adjusting 
the balance which might else be disturbed by the formation of 
some other part. Thus they minister to the self-interest of the 
individual, while, as if for the sake of wonder, beauty, and perfect 
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order, they are conformed with the great law of the unity of 
organic types, and concur with the universal plan observed in the 
construction of organit beings. 

And again, the principle that each organ, while it nourishes 
itself, serves the purpose of an excretion, has an application of 
peculiar interest in the history of development For if it be 
influential when all the organs are already formed, and are only 
growing or maintaining themselves, much more will it be so when 
the several organs are successively forming. At this time, as each 
nascent organ takes from the nutritive material its appropriate 
constituents, it will co-operate with the gradual self-development 
of the blood, to induce in it that condition which is essential, or 
most favourable, to the formation of the organs next in order to be 
developed. 

The importance of this principle will the more appear if we 
connect with it another, equally characteristic of the minuteness 
of the relation between the blood and the tissues, namely, that the 
existence of certain materials in the blood may determine the for- 
mation of structures in which they may be incorporated. 

This seems to be established as a general law in pathology, by 
the cases in which diseased structures evidently incorporate ma- 
terials that had their origin or previous existence in the blood. 
Such are most of thoefinoculable and other blood-diseases in 
which morbid organisms are produced ; as vaccinia, variola, chancre, 
glanders, &c. The same law may be made very probable in 
physiology also. For example, when one kidney is destroyed, the 
other often becomes much larger, does double work, as it is said ; 
and the patient does not suffer from the retention of urine in the 
blood; the full meaning of which (a well-known fact, and not 
without parallel) may be thus expressed : — The principal constit- 
uents of the urine are, we know, ready formed in the blood, and 
are separated through the kidneys by the development, growth, 
and discharge of the contents of the renal cells in which they are, 
for a time, included. Now, when one kidney is destroyed, there 
must for a time be an excess of the constituents of urine in the 
‘blood; for since the separation of urine is not mere filtration, the 
other kidney cannot at once, and without change of size, discharge 
a double quantity. What, then, happens? The kidney grows; 
more renal cells develope, and discharge, and renew themselves ; 
in other words, the existence of the constituents of the urine in 
the blood that is carried to every part determines the formation of 
the appropriate renal organs in the one appropriate part of the body. 


c2 


20 CONDITIONS NECESSARY TO 


An analogous fact is furnished by the increased formation of 
adipose tissue in consequence of the existence of abundant hydro- 
carbon principles in the blood. Another, bearing on the same 
point, though not admitting of definite description, is the influence 
exercised by various diets in favouring the especial growth of 
certain tissues; as the muscles, the bones, the hair, or the wool. 
Similar facts are yet more evident in the cultivation of vegetables, 
to which various materials are supplied, in the assurance that 
certain corresponding tissues will be consequently formed. And 
an evident illustration of the same principle is in the abundant 
formation of fruit on a branch in which the matured sap has been 
made to accumulate by ringing. 

I add again, on this point, as on a former one, that the case as 
concerning nutrition is remarkably corroborated by the observation 
of similar facts in instances of secretions. Thus, the excesses of 
albuminous materials taken in food, if they be not incorporated in 
the more highly organised tissues, are excreted; that is, they, or 
the materials into which they are transformed, enter into the con- 
struction of the transient tissue of the kidney or some excretory 
organ, The constituents of food plainly as they influence the 
quantity and quality of milk, do so only by affecting, after their 
admission into the blood, the formation of the transient parts of 
the mammary gland-tissue. Medicines, such as diuretics, that are 
separated from the body by only certain organs, are, for a time, 
we must believe, incorporated in the tissues of those organs. 

These facts seem enough to make highly probable the principle 
T mentioned — namely, that the existence of certain materials in 
the blood may determine the formation of structures into the 
composition of which those materials may enter. At any rate, 
they make it nearly certain for the more lowly organised tissues, 
and for the products of disease; and hence, by analogy, we may 
assume it for the other tissues. Even for the very highest, we 
may safely hold that a necessary condition of their formation is 
this previous existence of the peculiarly appropriate materials in 
the blood. 

Now, if we combine these two principles — first, that the blood 
is definitely altered by the abstraction of every material necessary 
for the nutrition of a part, and secondly, that the existence of 
certain materials in the blood induces the formation of correspond- 
ing tissues, we may derive from them some ver¢ probable conclu- 
sions bearing on the questions before us. First, we may conclude 
that the order in which the several organs of the body appear in 
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the course of development, while it is conformable with the law of 
imitation of the parent, and with the law of progressive ascent 
towards the higher grade of being, is yet in part, and in this more 
directly, the result of necessary and successive consequences; the 
formation of one organ, or series of organs, inducing or supplying 
a necessary condition for the formation of others, by the changes 
successively produced in the composition of the blood, or other 
nutritive material. In other words, we may hold, in accordance 
with these principles, that the development of each organ, or 
system, co-operating with the self-development of the blood, pre- 
pares it for the formation of some other organ or system; till, by 
the successive changes thus produced, and by its own development 
and increase, the blood is fitted for the maintenance and nutrition 
of the completed organism. 

Secondly, I think that these principles may be applied to 
individual instances. They may suggest that certain organs stand, 
in their nutrition, in a complemental relation to each other; so 
that neither of them can be duly formed or maintained in healthy 
structure, unless the right condition of the blood be induced and 
preserved by the formation of the other. 

It is, of course, very difficult, or even impossible, to find instances 
by which this theory of complemental nutrition can be proved; 
while, really, we neither know exactly what materials are necessary 
for the formation of any organ, nor have the means of detecting 
the presence of more than a very few of them in the blood. It is 
very well for the discussion of certain parts of physiology to say, 
for instance, that a muscle mainly consists of a material like 
fibrine; but when we are considering the physiology of the 
formation of organs, we must. remember that in every muscular 
fibre there are at least three different compounds — those of the 
sarcolemma, of the nucleus, and of the fibril; that these are all 
equally essential to the formation of the fibre; and that we know 
not the composition of any one of them, nor could detect the 
absence of any one of them from the blood, though the result of that 
absence might be to render the formation of a muscular fibre 
impossible. 

But, though it may lack direct evidence, the theory seems, in 
itself, probable; and there are many facts which we can explain by 
it so well, that they become evidence for it: —- which facts, more- 
over, are fair subjects for theoretical explanation, since, I believe, 
they are admitted to be as yet wholly unexplained. 

Among these is the general fact that a great change in nutrition 
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rarely takes place in one organ at a time, but usually affects simul- 
taneously two or more parts, between whose nutrition there is a 
manifest and constant connection, although there is little or no 
relation between their external functions. Such, to take an 
instance from a large class, is the connection between the growth 
of various appendages of the integuments, and the development or 
maintenance of the genital organs. This appears to be a general 
tule, The growth of the beard at the period of puberty in man, 
with which we are so familiar, is more instructively represented in 
many animals; especially in birds. In these, as you know, at the 
approach of every breeding time, the genital organs begin to de- 
velope themselves for the season, as in man they do for the whole 
time of vigorous life. And commensurately with this development, 
the plumage (especially in the male bird) becomes brighter and 
more deeply coloured, both by the growth of new feathers and by 
the addition of colour to the old ones. The height and perfection 
of the plumage are coincident with the full development and 
activity of the reproductive organs; but as in man, when the 
development of the genital organs is prevented, that of the beard 
and all the other external sexual characters is, as a consequence, 
hindered, so, in birds, when the breeding season ends, and 
the sexual organs pass gradually into their periodic atrophy, 
at once the plumage begins to assume the paler and more sober 
colours which characterise the barrenness of winter. 

So it is, also, at least in certain instances, in the mammalia, of 
which we have interesting evidence, in the history of specimens 
presented to the museum of the College by Sir Philip Egerton. 
These show that if a buck be castrated while his antlers are 
growing and still covered with the velt, their growth is checked, 
they remain as if truncated, and irregular nodules of bone project 
from their surfaces., Or, if the castration be performed when the 
antlers are full-grown, these, contrary to what Redi said, are shed 
nearly as usual at the end of the season; but in the next season 
only a kind of low conical stumps are formed, in the place of 
antlers.* 

I need not multiply examples: it is a general fact, that the de- 
velopment and activity of the reproductive organs have, as a con- 
sequence, or 48 & necessary coincidence, a peculiar development 


* This formation of imperfect antlers may depend on the acce a of repro- 
duction being developed; for these would not necessarily fail to be developed because 
the testicles were extirpated. And that the difference caused by castration is not due 
to the disturbance of nervous sympathies, is proved by the absence of any similar offect 
when the testes are only transplanted. —-SeeBerthold in Muller's Archiv, 1849, p. 42. 
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and active growth or nutrition of certain other structures; which 
structures, therefore, form the external sexual characters, though 
their external functions stand in no apparent, often in no conceiv- 
able, connection with the generation of the species. The fact is 
not hitherto explained; it is explicable on the theory of comple- 
mental nutrition, by believing that the materials which, in the 
formation of these organs of external sexual character, are removed 
from the blood, leave or maintain the blood in the state necessary 
for the further development, growth, and active function of the 
proper sexual or reproductive organs. In other words, I would 
say, that where two or more organs are thus manifestly connected 
in nutrition, and not connected in the exercise of any external office, 
their connection is because each of them is partly formed of 
materials left in the blood on the formation of the other; and each, 
at the same time that it discharges its own proper and external 
office, maintains the blood in the condition most favourable to the 
formation of the other. 

If this theory be admissible, we may find through it the 
meaning of the commensurate development and nutrition of many 
other organs, which in their external functions appear unconnected. 
Such are the concurrent development and activity of the thymus 
gland, and the air-breathing organs, during the body’s growth; 
the thyroid gland and the brain (instances of commensurate deve- 
lopment cited by Mr. Simon);* of the spleen and pancreas (as 
pointed out by Professor Owen); and, I would add, of the embryo 
and the mammary gland; for the same theory may hold true con- 
cerning the formation of certain organs which are, finally, con- 
nected in their external functions. 

In these, and other like cases, I think it will be hereafter 
proved that the several organs are in their nutrition complemental, 
that the formation of each leads to the production of some material 
necessary for the construction of the other; and that, as we may 
be sure of Treviranus’ law, in general,—that each organ of the 
body, while it nourishes itself, is in the character of an excretion 
towards all the rest,— so, we may believe, more particularly, that 
certain organs are, mutually, as excretions from each other.f 


* Essay on the Thymus Gland; and Philosophical Transactions, 1844, Part 2. 

+ Many of the phenomena, for which the above theory is offered as an explanation, would 
be doubtless looked upon by Mr. Darwin, in conformity with his own peculiar views of 
the origin of species, as due to hereditary transmission: many of the structures having 
now no direct relation to the habits of life of each species. But, as has been pointed 
out by Professor Rolleston, in an able article in the Natural History Review, 1861, p. 
484, all of the above instances cannot be brought under that head, and the explanation 
given in the text is the one that is best warranted by the present state ofour knowledge. 


24 CONDITIONS NECESSARY TO 


But, thirdly, if there be any probability in the principles I have 
endeavoured to illustrate, they must deserve careful consideration 
in the pathology of the blood. I shall have to illustrate them in 
this view in future lectures. At present I will only suggest that 
if each part, in its normal nutrition, is as an excreting organ to 
the rest, then the cessation, or perversion, of nutrition in one must, 
by no vague sympathy, but through definite change in the condi- 
tion of the blood, affect the nutrition of the rest, and be thus the 
source of ‘constitutional disturbance.’ If, in health, there be such 
a thing as complemental nutrition, it must, in disease, be the 
source of many sympathies in nutrition between parts which are 
not specially connected through the nervous system. If the 
condition of the blood can, in favourable circumstances, determine 
the formation of organisms incorporating its materials, we may 
study the characteristic structures of specific diseases as the 
evidences of corresponding conditions of the blood, and as organs 
which, by removing specific materials from the blood, affect its whole 
constitution, and either restore its health, or produce in it secon- 
dary morbid changes. 

The extent of application that these principles admit of will, I 
trust, justify the distance to which I may seem to have diverged 
from my starting-point. Let me now return to it, and remind 
you that this long discussion grew out of the consideration of the 
first condition necessary for healthy nutrition,—namely, the right 
state of the blood; a state not to be described merely as purity,, 
but as one of exact adaptation to the peculiar structure and com- 
position of the individual: an adaptation so exact that it may be 
disturbed by the imperfect nutrition of a single organ, and that 
for the maintenance of it against all the disturbing forces of the 
outer life of the body nothing can suffice except continual re- 
adjustment by the assimilative power of the blood itself. 


The second condition of which I spoke as essential to the healthy 
process of nutrition is— 

A regular supply of appropriate blood in or near the part to be 
nourished. 

The proofs of the necessity of this condition must be familiar to 
all. Instances will at once occur to your minds in which too little 
blood being sent to a part it has suffered atrophy, or degeneration : 
others, in which the supply being wholly cut off, mortification has 
ensued: others, in which the blood, being stagnant in a part, has 
not efficiently contributed to its nutrition. 
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If I can give interest to this part of the subject at all, it is only 
by adducing interesting examples of the fact. Reserving for 
future lectures the examples of merely diminished and of per-~ 
verted nutrition, I will mention now only some of the specimens 
in the Museums I have chiefly studied, which illustrate how the 
process of nutrition is wholly stopped by the absence or deficiency 
of fresh blood. 

One of Mr. Swan’s donations to the College Museum (No. 1,821) 
is the larynx of a man who, while in low health, cut his throat, 
and suffered so great a loss of blood that the nutrition became 
impossible in one of those parts to which blood is with most diffi- 
culty sent; and before he died, his nose sloughed. 

The case is like one which, you may remember, is recorded by 
Sir Benjamin Brodie.* A medical man wished to be bled, in a 
fit of exceeding drunkenness; and some one bled him — bled him 
to three pints. He became very ill, and next day both his feet 
were mortified from the extremities of the toes to the instep. 

A specimen (No. 141), presented by Mr. Guthrie, exhibits a 
mortified, i. e, a completely unnourished leg, from a case in which 
the femoral artery was obliterated near the groin, through disease 
of its coats. The leg was amputated by Mr. Guthrie, with justi- 
fying success; for the stump, though cut at some distance below 
the obliteration of the artery, did not slough; the collateral 
circulation was sufficient for its nutrition; and the patient, an 
elderly lady, died only of exhaustion. 

For a similar, and very rare, example of sloughing after the 
obliteration of a main artery, I may refer to the case described by 
Mr. Vincent, of a large slough in the very substance of one of the 
hemispheres of the cerebrum, in consequence of a wound of the sup- 
plying common carotid, — a wound made by a tobacco-pipe thrust 
into the bifurcation of the carotid, and nearly closing its channel.f 

A specimen in the Museum of St. Bartholomew's Hospital 
(Series i, 134) exhibits an instance of dry gangrene, occurring 
in very unusual circumstances. A woman, 48 years old, died, under 
the care of Mr. Earle, having received some injury of the femur 
eighteen months before death. Whether it were a fracture, or, 
indeed, what it was, cannot now be said; but the injury was fol- 
lowed by enlargement of that portion of the wall of the femur 
with which the artery and vein are nearly in contact, as they pass 


* Lectures on Path eer 350. 
t Medico-Chirurgical Li a xxix, p. 88, 
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in the sheath ‘of the triceps adductor muscle. At this part, then, 
the vein is’ compressed, and the artery, though not distinctly 
compressed, qepenrs to have been hindered from enlarging. The 
consequence Was dry gangrene of the leg, which slowly destroyed 
, life, and which had no other apparent cause than this. 

And, lastly, let me refer to two specimens, which are as interest~ 
ing in the history of surgery as in pathology. One is a tibia and 
fibula, the lower ends of which, together with the whole foot, 
perished in consequence of the obstruction of the circulation by 
an aneurism in the ham. It is an Hunterian specimen in the 
College Museum (No. 710); and surely we may imagine that, 
sometimes Mr. Hunter would contemplate it with pride to .think 
how rare such things would be in after times. In strong contrast is 
this other specimen: the limb of a man who once had an aneurism, 
like the one which in the former case was so destructive, and on 
whom Hunter was permitted to confer fifty years of healthy life by 
his operation of tying the artery at a distance from the diseased part. 
The Museum of St. Bartholomew’s owes this rare specimen and 
most interesting relic to the zeal of my colleague, Mr. Wormald. 
The patient was the fourth on whom Mr. Hunter performed his 
operation. He was thirty-six years old at the time; and though 
the tumour was not large, yet the whole leg was swollen, the veins 
were turgid, and he was exhausted, and in such bad health, that 
the case seemed desperate; but he recovered, and lived, as I have 
said, fifty years. The artery was tied in the sheath of the triceps 
muscle; and in this operation, for the first time, Mr. Hunter did 
not include the vein in the ligature. He thus diminished exceed- 
ingly the danger of the defective supply of arterial blood. The 
preparation shows the whole length of the artery obliterated from 
the origin of the profunda, to that of the anterior tibial, and the 
aneurismal sac, even after fifty years, not yet removed, but re- 
maining as a hard mass like an olive.* 

Now, the supply of appropriate blood, of which these specimens 
prove the necessity, must be in or near the part to be nourished. 
We cannot exactly say how near it must be, but, probably, all that 
is necessary is, that the nutritive material should admit of being 
imbibed in sufficient quantity into the substance of the part. For 
imbibition must be regarded as the means by which all parts supply 
themselves with nutritive matter: thus deriving it from the nearest 


* The preparation is in Ser. 13, Sub-Ser. F. No.4. The caseis in the Transactions 
of a Society for the improvement of Medical and Surgical Knowledge, vol. i p. 188; 
and in Hunter's Works, vol. iii. p. 604. 
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blood-vessels, and the blood-vessels themselves being qnly the chan- 
nels by which the materials are brought near. Dhe blodd-vessels thus 
serve alike for the nutrition of the vascular,‘and, as ye call them, 
the non-vascular parts, the difference between whick parta, in this 
regard, is really very little. For in both cases the blood-vessels | 
lie outside the textures to which they convey the nutritive fluid, 
and though, in the vascular parts, this fluid is carried in streams 
into their interior, whilst in the non-vascular it flows only on or 
near the surface, yet, in both alike, the parts to be nourished have 
to imbibe the nutritive fluid, and the business of formation is out- 
side the vessels. The distance between the blood-vessels and the 
textures in the two cases is thus simply a difference of degree. 
Thus in a highly vascular glandular organ, e.g. a salivary gland, 
the blood-vessels are separated from the active secreting cells 
merely by the thin limiting membrane of the gland-vesicles. 
In a muscle, again, whilst the fibrils at the periphery of a fibre are 
separated from the blood-vessels only by the thickness of the 
sarcolemma, those in the very centre are removed to a greater dis- 
tance from them. In the osseous tissue, when it exists in thin 
layers, as in the lachrymal and turbinated bones, the blood-vessels 
do not pass into the interior, but lie in the mucous membrane on 
the surface. On the other hand, when it exists in masses, as in 
the stronger bones, blood-vessels run into the Haversian canals in 
its substance. Thus the same tissue yields an illustration of a 
vascular and non-vascular texture. In both forms of the tissue 
the mode in which the nutriment is obtained is the same; in both 
the vessels are at some distance from the texture. In adaptation 
to its density, and consequent comparative impermeability, the 
osseous tissue possesses a peculiar system of canals and spaces, 
termed canaliculi and lacunz, which communicate, not merely 
with each other, but with the canals in which the blood-vessels lie. 
Along these the nutritive fluid flows, they bring it into closer re- 
lation with the ultimate texture, and facilitate its imbibition. In 
the dentine of a tooth a corresponding system of canals is met 
with, the dentine tubes, which convey the nutritive fluid not only 
to the ivory itself, but to the enamel and tooth bone. 

The non-vascular epidermis, again, though no vessels pass into 
its substance, imbibes nutritive matter from those which lie in the 
subjacent cutis, and maintains itself and grows. Cartilage, simi- 
larly, is nourished by the blood-vessels of the perichondrium and 
the adjacent bone. The cornea, crystalline lens, vitreous humour, 
peripheral part of the umbilical cord, are frequently cited as still 
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more strongly marked examples of non-vascular parts. In most 
of these, as well as in the fully formed tendon, a system of 
anastomosing cells, the connective tissue corpuscles, has been of late 
years described by Virchow, which, probably, like the lacunz and 
canaliculi of bone, serve to transmit through their communicating 
processes the nutritive fluid to the more intimate parts of the 
texture.* 

This mode of nutrition by imbibition in all the forms of tissue 
it is worth remembering; else we cannot understand how the non- 
vascular tissues, such as the cornea, the hair, the articular cartilages, 
and the various cuticles, should be liable to diseases proper to 
themselves, primarily and independently. And, except by thus 
considering the subject, we shall not be clear of the error and 
confusion which result from speaking of the ‘action of vessels,’ as 
if the vessels really made and unmade the parts. We have no 
knowledge of the vessels as anything but carriers of the materials 
of nutrition to and fro. They only convey and emit the ‘raw 
material ;’ it is made up in the parts, and in each after its proper 
fashion. The real process of formation of tissues is altogether 
extra~vascular, even, sometimes, very far extra-vascular; and its 
issue depends in all cases chiefly, and in some entirely, on the 
affinities (if we may so call them) between the part to be nourished 
and the nutritive fluid. 


The third condition essential to the healthy nutrition of parts is a 
certain influence of the nervous system. It may be held, I think, 
that in the higher vertebrata some nervous force is habitually 
exercised in the nutrition of all the parts in or near which nerves 
are distributed; and that it is exercised, not merely in affecting or 
regulating the size of the blood-vessels of the part, but, with a 
more direct agency, as being one of the forces that concur in the 
formative process. 

Of late years, a current of opinion has run against the belief of 
this; and, of those who admit some influence of the nervous 
system upon the nutrition of parts, many do it, as it were, grudg- 
ingly and doubtfully. They hold that at most the influence is 
exercised only indirectly, through the power which the nervous 
system has of affecting the size of the blood-vessels; or that the 


* Professor Owen appears to have been the first to suggest the existence of a tubular 
system in tendon, s to the lacunary and canalicular system in bone and the den- 
tinal tabes in teeth.—Lect, on Comp. Anat. 1846, p. 29. 
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nervous system influences only the degree without affecting at all 
the mode of nutrition in a part. 

One chief argument against the belief that the nervous force 
has a direct and habitual influence in the nutritive processes is, 
that in plants and the early embryo, and in the lowest animals, in 
which no nervous system is developed, all nutrition goes on well 
without it. But this is no proof that in animals which have a 
neryous system, nutrition is independent of it: rather, even if 
we had no positive evidence, we might assume that in ascending 
development, as one system after another is added or increased, so 
the highest, and highest of all, the nervous system, would be in- 
serted and blended in a more and more intimate relation with all 
the rest. This would, indeed, be only according to the general 
law, that the inter-dependence of parts augments with their 
development: for high organisation consists. not in mere multipli- 
cation or diversity of independent parts, but in the intimate com- 
bination of many parts in mutual maintenance, 

Another argument implies that the nervous force can manifest 
itself in nothing but impressions on the mind and muscular 
contraction-force. So limited a view of the convertibility of 
nervous force is such an one as the older electricians would have 
held, had they maintained that the only possible manifestations 
of electricity were the attractions and repulsions of light bodies, or 
that the electric force could never be made to appear in the form 
of magnetism, of chemical action, or of heat. We are too much 
shackled with these narrow dogmas of negation. The evidence of 
the correlation and mutual convertibility of the physical forces 
might lead us to anticipate a like variety of modes of manifesta- 
tion for the nervous and other forces exercised in the living body.* 
We might anticipate, too, that, as the nervous force has its origin 
in the acts of nutrition by which the nerve-substance is formed, so, 
by reciprocal action, its exercise might affect the nutritive acts. As 
(for illustration sake) the completed blood affects all the processes by 
which itself was formed, so, we might suppose, would the nervous force 
be able to affect all the acts of which itself is the highest product. 

But we need not be content with these probable deductions con- 
cerning the direct influence of the nervous force on the nutritive pro- 
cess. The facts bearing on the question seem sufficient for the proof. 

A first class of them are such as show the influence of the mind 
upon nutrition. Various conditions of the mind acting. through 


* See Carpenter on the Mutual Relation of the Vital and the Physical poet: Phil. 
Trans., 1850, and General Physiology, p. 34. 
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the nervous system, and by nervous force, variously affect the 
formative processes in the whole body. There is scarcely an organ 
the nutrition of which may not thus be affected by the mind. It 
is hardly necessary to adduce examples of a fact so often illus- 
trated; yet I may mention this one:—-Mr. Lawrence removed, 
several years ago, a fatty tumour from a woman’s shoulder; and 
when all was healed she took it into her head that it was a cancer 
and would return. Accordingly, when by accident I saw her some 
months afterwards, she was in a workhouse, and had a large and 
firm painful tumour in her breast, which, I believe, would have 
been cut out, but that its nature was obscure, and her general 
health was not good. Again, some months afterwards, she became 
my patient at the Finsbury Dispensary: her health was much im- 
proved, but the hard lump in her breast existed still, as large as 
an egg, and just like a portion of indurated mammary gland. 
Having heard all the account of it, and how her mind constantly 
dwelt in fear of cancer, I made bold to assure her, by all that was 
certain, that the cancer, as she supposed it, would go away; and 
it did become very much smaller without any help from medicine. 
As it had come under the influence of fear, so it very nearly 
disappeared under that of confidence. But I lost sight of her 
before the removal of the tumour was complete. 

The other classes of cases are those in which the influence of 
the nervous system alone, independent of the Mind, is shown. Of 
course, such cases can only be drawn from those of abstraction or 
perversion of the nervous influence; and the effects of these are 
most plainly expressed in the nutrition of parts exposed to external 
agencies, as the integuments generally, the extremities, and 
other external parts; but we may fully believe, that what is ob- 
served in these, occurs also, in corresponding measure, in more 
deeply-seated parts. 

Now, for the results of the abstraction or diminution of nervous 
force, I cite the following from among many similar facts: —In 
the Museum of St. Bartholomew’s (Ser. 9, No. 9) is an example of 
central penetrating ulceration of the cornea, in consequence of 
destruction of the trunk of the trigeminal nerve, by the pressure 
of a tumour near the pons.* The whole nutrition of the corres- 
ponding side of the face was impaired; the patient had repeated 
attacks of erysipelatous inflammation, bleeding from the nose, 
and, at length, destructive inflammation of the tunics of the eye, 
and this ulceration of the cornea. 


* The case is related by Mr. Stanley in the Medical Gasette, vol, i. 581, 
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In the College Museum (No 2,177) is the hand of a man, whose 
case is related by Mr. Swan, the donor of the preparation. The 
median nerve, where it passes under the annular ligament, is en- 
larged with adhesion to all the adjacent tissues, and induration of 
both it and them. A cord had been drawn very tight round this 
man’s wrist seven years before the amputation of the arm. At 
this time it is probable the median and other nerves suffered 
injury; for he had constant pain in the hand after the accident, 
impairment of the touch, contraction of the fingers, and (which 
bears most on the present question) constantly repeated ulcera-~ 
tions at the back of the hand. 

Mr. Hilton has told me this case: —-A man was at Guy’s Hos- 
pital, who, in consequence of a fracture at the lower end of the 
radius, repgired by an excessive quantity of new bone, suffered 
compression of the median nerve. He had ulceration of the thumb, 
and fore and middle fingers, which resisted various treatment, and 
was cured only by so binding the wrist that the parts on the 
palmar aspect being relaxed, the pressure on the nerve was 
removed. So long as this was done, the ulcers became and 
remained well; but as soon as the man was allowed to use his 
hand, the pressure on the nerves was renewed, and the ulceration 
of the parts supplied by them returned. 

Mr. Travers* mentions a case in which a man had paraplegia 
after fracture of the lumbar vertebre. He fractured at the same 
time his humerus and his tibia. The former, in due time, united: 
the latter did not. 

Mr. De Morgan f has related a similar case. A man fractured 
his twelfth dorsal vertebra, and crushed the cord; dislocated his 
left humerus, and fractured fourteen ribs and his left ankle. He 
lived eighteen days, during which the reparative process was active 
at the injuries above the damage of the cord, but seemed to be 
wholly wanting at those below it. 

Sir B. C. Brodie mentions having seen mortification of the ankle 
begin within twenty-four hours after an injury of the spine.} 

It would be easy to multiply facts of this kind, without adducing 
instances of experiments on lower animals, which, though they be 
corroborative, cannot be fairly applied here. I will only refer in 
general to the numerous recorded examples of the little power 
which paralysed parts have of resisting the influence of heat; of 


* Further In concerning Constitutional Irritation, p. 436. 
t London M ol cad Sersival Journal, Jan. 4, 1834. 
t tocnis on Pain una See, p. 809, 
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the sloughing after injury of the spinal cord; of the slower repair 
and reproduction of parts whose nerves are paralysed or divided ; 
all which facts alike contribute to prove that the integrity of the 
nervous centres and trunks which are in anatomical relation with 
a part, is essential to its due nutrition, or to its capacity of main- 
taining iteelf against the influence of external forces, which 
capacity is itself an expression of the formative power. 

Lastly, for cases illustrating the effects produced in nutrition by 
disturbances of the nervous force, I must refer to the Lectures on 
Inflammation. At present, I can only allude to the cases of 
inflammation of the conjunctiva excited by stimulus of the retina; 
of inflammation of the testicle in consequence of mechanical irri- 
tation of the urethra; of the yascular congestion which is instantly 
produced around a killed or intensely irritated part, or in and 
around a part in which paroxysms of neuralgia are felt; of the 
inflammations whose range seems to be determined by the course 
or distribution of nerves, asin Herpes Zona.* In all these cases I 
know no explanation for the disturbance of nutrition except that 
it is the consequence of the nervous force in the part being 
directly, or by reflection, disturbed. 

The value of all these facts is strengthened by the consideration 
of the manifold and distinct influences of the nervous force upon 
secretion; for the process of secretion is so essentially similar to 
that of nutrition, that whatever can be proved of the method of 
one might be inferred for that of the other. And I think the 
proof of the direct influence of the nervous force upon the. forma-~ 
tive process would be thus beyond question, if it were not for the 
inconstancy of the results of injury of the spinal cord and nerves. 
Even in the warm-blooded animals the division of the cord does 
not always retard the healing of injuries in the paralysed limbs; 
sometimes it scarcely affects any part of their nutrition; and even 
in man, healing may be effected in paralysed limbs after injuries, 
though they be produced by such trivial causes as would not have 
disturbed the nutrition of sound limbs. I remember a man with 
nearly complete paraplegia and distorted feet, the consequence of 
injuries of the spine, in whom some tendons were subcutaneously 
divided, and appeared to be healing; but a bandage being applied 
rather tightly, sloughing ensued at the insteps, on which the chief 
pressure fell, and extended widely and deeply to the ankle-joints, 


* Some curious cases have been recorded by Dr. Charcot, in Brown-Séquard's 
Journal (January 1859), where irritation of catals of the nerves of the limbs waa fol- 
lowed by eruptions on the portions of skin supplied by those nerves. 
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Both the dorsal arteries were laid open when the sloughs separated, 
and both the ankle-joints, and the case presented a most striking 
example of the defective self-maintenance of paralysed parts. But 
granulations formed after the separation of the sloughs; and the 
healing process went on slowly, but uninterruptedly, till all was 
covered jn with a well-formed scar. In another case, a girl, with 
softening of the brain, had sloughs on nearly every part of the 
body that was subject to even slight pressure: for instance, on 
the back’ of her head resting on the pillow, on her elbows and 
heels; and yet, while several of these sloughs were extending with 
fearful rapidity, an ulcer, which had remained after the separa- 
tion of a slough over the patella, healed perfectly. 

Such cases as these seem incongruous in their several parts, and 
irreconcileable with the general rules which I previously illus- 
trated: I cannot attempt to explain them; but neither can I 
think that they materially invalidate the rule.* 


* Much of what seemed to be inexplicable in the variety of consequences of injury 
done to the nervous system, is explained by Brown-Séquard (J: Siinal de la Physiologie, 
Jan. 1859). He has shown that in‘ estimating the influence of the nervous system 
on nutrition, we must distinguish between the effects produced by irritation of the 
spinal cord and nerves, which occasion morbid action in a part, and those due to 
simple cessation of action ; as when the cord, or the nerve going to a part, is divided. 
Where there is irritation of the nervous system, as when the cord is pressed upen by a 
fractured spine, or other morbid cause, or a nerve is compressed by a tumour, or in- 
flammatory adhesion, then ulceration and ea may be set up soon after the 
occurrence of the lesion. On the other hand, when there is a cessation of action in 2 
part, due to the withdrawal of the nervous influence, as in section of a nerve, then a 
slow and simple atrophy takes place. This explanation, however, hardly appears to 
be applicable to all cases, for in the one cited above the process of repair followed that 
of rapid sloughing, without any apoeen change in the state of the nervous organs. 

aul that can be said against the tee agit of the nerve-force in the process of 
nutrition may be found in Virchow (Cellular Pathologie, Lecture 14). But his nega- 
tives, numerous though they are, are not sufficient to prevail against the more numerous 
positive experiments which have been made of late years. rnard, Waller, Brown- 
Séquard, Budge, Schiff, Wharton Jones, and Lister, have proved to a complete demon- 
stration that the nervous system exercises a most important influence over the condi- 
tion of the blood-vessels of 2 . The general result of their experiments has been 
to show that enlargement of the blood-vessels, a more rapid flow of blood, increased 
redness and temperature, rapidly follow the division of the nerves. The converse of 
the above, namely, contraction of the blood-vessels, or, and diminished tem- 
perature, occur, when, after division, galvanism is applied to the nerves going to a 
part. Lister (Phil. Trans. 1858) has shown that the controlling power is not exercised 
exclusively by any single part of the nervous axis, but that the function is apparently 
regulated by the whole length of the cord, and the posterior part of the brain. His 
experiments would also render it probable that there is, in addition, a co-ordinati 

ganglionic a’ tus in the part itself, which, under special conditions of direct irrita- 
tion, is capable of independent action. Of great value, also, in their relation to this 
important subject, are the recent observations of Mr, Lister (Op. Cit. p. 627) on the 
acer ony system of the frog. He points out that the pigment is contained 
in cella, an the light, or dark, colour of the frog’s skin depends upon 
whether the pigment is concentrated in the centre of these cells, or diffused throughout 
their processes, These pigment cells are under the control of the nervous system; for 
when the nerves going to a part are divided, a diffusion of the pigment and a dark tint 
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Let me add, further, that no tissue seems to be wholly exempt 
from the influence of the nervous force on its nutrition, In the 
cuticle it is manifest; and, for its influence in acting even through 
a. considerable distance, I may mention a case, which is also in 
near relation to those in which the hair grows, quickly grey, in 
mental anguish. A lady, who is subject to attacks of gvhat are 
called nervous headaches, always finds in the morning after ach 
an one, that some patches of her hair are white as if powdered 
with starch. The change is effected in a night, and, in ¢ few days 
after, the hairs gradually regain their dark brownish colour. 

If, now, we may hold this influence of the nervous system to be 
proved, we may consider the question, — through what class of 
nerves is the nutritive process influenced ? 

Indirectly, it is certain that the motor or centrifugal nerves 
may influence it; for when these are paralysed, the muscles they 
supply will be inactive, and atrophy will ensue, first in these 
muscles: then in the bones (if a limb be the seat of the paralysis), 
for the bones, in their nutrition, observe the example of their 
muscles: and, finally, the want of energy in the circulation, which is 
in some measure dependent on muscular action, will bring about 
the atrophy of the other tissues of the part. Hence, after a time, 
the evidences of paralysis of the facial nerve may be observed in 
nearly all the tissues of the face. 

But the effects of destruction of the trigeminal nerve, while the 
motor nerves of the parts which it supplies are unimpaired, prove 
that a more direct influence is exercised, through sensitive or 
sympathetic nerves. The olfactory, optic, third, fourth, sixth, and 
facial nerves may be one and all destroyed, yet no disturbance of 
the nutrition of the nose or eye may ensue. After destruction of 
the facial, indeed, there may be inflammation of the eye from 
irritants which the paralysed orbicularis palpebrarum cannot shut 


of the skin, comparable to the arterial relaxation, which takes place from the same 

rei are produced. Again, when the nerves of a part are irritated, concentration of 

ent and pallor of the skin, comparable to the contraction of the muscular fibres 

e arteries, are occasioned. We have, therefore, in these experiments, direct evi- 

cae of the influence exercised by the nervous system over the contents of the proper 

cellular elements of a texture. 

But this influence of the nervous system is not confined to the action which it exer- 
eises upon the contraction of the walls of the vessels, or the movements of the 

ules within their cells; for various experimenters, more patted Ludwig and 

ard, have pointed ont that by ohualating the nerves goi ne nd, the amount 


of ea ao formed in it may be grea seis The glan they have parti- 
enlarly operated on are the: In these parce fra pike 
supposing that the effeet is due, in oytiad to the influence exercised by the 


nerves nerves over th the eee the vessels of the gland, but to their action on the proper 
secreting clem 
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out-or help to remove; but neither this nor any other injury of 
these nerves is comparable with the consequences of the destruction 
of the trigeminal; consequences which in the rabbit are manifest, 
and may be very grave within a day of the destruction of the nerve, 
and may be completely destructive of the eye within three days.* 
In many of these cases it is difficult to say whether the influ- 
end on nutrition is exercised through sensitive nerve-fibres of 


the cerebro-spinal system, or through sympathetic (ganglionic) 
nerve-fibres; and I think it is probable that it may be exercised 


through either. 
On the one side we have the fact that the destruction of the eye 


ensues more quickly after division of the trigeminal nerve in 
front of the Gasserian ganglion, than when the division is made 
between the ganglion and the brain. This may imply that fila- 
ments derived from the ganglion, or passing through it from the 
sympathetic nerve, are those through which the influence on 
nutrition is exercised. And their sufficiency is supported by the 
fact that great disturbance in the nutrition of the eye is an ordi- 
nary consequence of the extirpation of the superior cervical 
ganglion of the sympathetic, even when the trigeminal nerve is 


unaffected.f 
But, on the other side, we have the facts of the destruction of 


* Some recent oe by Snellen (De invloed der Zenuwen op de Ontsteking, 
Utrecht, 1857) would appear, indeed, to show that, after division of the trigeminal 
nerve, destruction of the eye-ball may be, for a time at least, averted, by preventing 
all irritating agents from coming in contact with the front of the globe. This Snellen 
effected by closing the lids, and stitching the sensitive ear of the rabbit he operated on 
in front of the eye. Ten days after the operation the eye-ball was clear and normal. Tho 
conclusion he draws is that section of the trigeminus does not of itself produce kerati- 
tis, nor affect the nutrition of the globe. Schiff (Physiologie, part i. p. 387, 1859) has 
carefully repeated the experiments of Snellen, and finds that in every case, after section 
of the nerve, hyperemia of the iris and conjunctiva, with increased secretion of conjunc- 
tival mucus, immediately occurs. The opacity of the cornea was, however, although 
never completely wanting, yet very variable in amount and position, which variation 
appears to indicat® that corneal opacity is not an immediate and necessary consequence 
of neuroplastic hyperemia. It is only, however, when this form of hyperemia 
exists, that a comparatively slight irritation can produce inflammation and destruction 
of the globe, Whilst the above experiments show that section of a nerve, involving 
withdrawal of nervous influence, may produce but little change in the mode of nutri- 
tion of un organ, beyond hyperemia and the consequences pelpeer from it, other 
experiments again illustrate the very serious mischief which may arise if 4 nerve be irri- 
tated. Thus mel (Schmidt’s Jahrbuch, 1859, No. 10, p. 102), by sage bs Ba galvanic 
current through the Gasserian ganglion, produced immediate vascularity of the conjunc- 
tiva, an abundant flow of tears, and increased sensibility of the parts, which a 
time were followed by violent inflammation, with opacity of the cornea. 

_T There is reason to believe that the experiments of Magendie, on which physiato- 
gists base the statement, that destruction of the eye ensues more quickly after division 
of the ophthalmic division of the fifth, than when the division is between the 
ganglion and the brain, are either erroneous, or have been misin ted. For Schiff, 
(Op. Cit. p. $88), from numerous experiments, has convinced hi that, in relation 
to vascular paralysis and. ita uences, there are no recognisable differences produced 
in the eye when the nerve is divided in front of, or behind, the ganglion. 
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the eye, when the trigeminal nerve is spoiled near its origin, the 
sympathetic nerve being sound (asin the case by Mr. Stanley); 
and of the defective nutrition in consequence of injuries of the 
spinal cord, when also the sympathetic centres are uninjured; as 
in the cases by Sir B. C. Brodie and Mr. Travers. For this view, 
also, is the occurrence of general atrophy in consequences of 
diseases of the brain. é 

Finally, when defective nutrition follows injury of the spinal 
cord, it appears to be, directly, due to the injury of the sensitive 
rather than the motor nerve-fibres. Sloughing of the bladder and 
other parts occurs, I believe, in such cases, earlier and more 
extensively when sensation, than when motion alone, is lost. And 
Mr. Curling has recorded this case :*—-Two men were, at nearly 
the same time, taken to the London Hospital with injury of the 
spine; one had lost only the power of motion in the lower extre- 
mities; the uther had lost both motion and sensation; and at the 
end of four months the atrophy of the lower extremities in this 
last was far more advanced than in the first. 

None of these cases, however, enable us to say whether the 
influence on nutrition is exercised through sensitive fibres of the 
cranio-spinal system or through sympathetic fibres; nor do I 
think this question can be yet determined. 


The last condition which I mentioned as essential to healthy 
nutrition, is a healthy state of the part to be nourished. 

This is, indeed, involved in the very idea of the assimilation 
which is accomplished in the formative process, wherein the 
materials are supposed to be made like to the structures among 
which they are deposited; for unless the type be good, the anti- 
type cannot be. 

In a part which was originally well-formed, and with which the 
three conditions of nutrition already illustrated have been always 
present, this fourth condition will probably be never wanting; for 
the part will not of itself deflect from the normal state. But when 
any part, or any constituent of the blood, has been injured or 
diseased, its unhealthy state will interfere with its nutrition long 
after the immediate effects of the injury or disease have passed 
away. Just as, in healthy parte, the formative process exactly 
assimilates the new materials to the old, so does it in diseased 
parts: the new-formed blood and tissues take the likeness of the 
old ones in all their peculiarities, whether normal or abnormal ; 


* Medico-Chir. Trans. vol. xx. p. 342. 
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and hence the healthy state of the part to be nourished may be 
said to be essential to the healthy process of nutrition. 

The exactness of assimilation accomplished by the formative 
process in healthy parts has been already, in some measure, 
illustrated, as preserving through life certain characteristic dif- 
ferences, even in the several parts of one organ; preserving, also, 
all those peculiarities of structure and of action, which form the 
proper features, and indicate the temperament, of the individual. 

In these, and in a thousand similar instances, the precision of 
assimilation in the formative process is perfect, and absolute, 
except in so far as it admits of a very gradual alteration of the 
parts, in conformity with the law of change in advancing years. 

Nor is there less of exactness in the assimilation of which a part 
that has been diseased is the seat. For, after any injury or disease, 
by which the structure of a part is impaired, we find the altered 
structure, — whether an induration, a cicatrix, or any other, — as 
it were, perpetuated by assimilation. It is not that an unhealthy 
process continues: the result is due to the process of exact as- 
similation operating in a part of which the structure has been 
changed : the same process which once preserved the healthy state, 
maintains now the diseased one. Thus, a scar or a diseased spot 
may grow and assimilate as its healthy neighbours do. The scar 
of the child, when once completely formed, commonly grows as the 
body does, at the same rate, and according to the same general rule ; 
so that a scar which the child might have said was as long as his 
own fore-finger, will still be as long as his fore-finger when he 
grows to be a man. 

Yet, though this increase and persistence of the morbid structure 
be the general and larger rule, another within it is to be re- 
membered; namely, that in these structures there is usually 
(especially in youth) a tendency towards the healthy state. 

Hence, cicatrices, after long endurance, and even much increase, 
may, as it is said, wear out; and thickenings and indurations of 
parts may give way, and all become again pliant and elastic. 

The maintenance of morbid structures is so familiar a fact, that 
not only its wonder, but its significance, seem to be too much 
overlooked. What we see in scars and thickenings of parts appears 
to be only an example of a very large class of cases; for this 
exactness by which the formative process in a part maintains the 
change once produced by disease, offers a reasonable explanation of 
the fact that certain diseases usually occur only once in the same 
body. The poison of small-pox, or of scarlet-fever, being, for 
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example, once inserted, soon, by multiplication or otherwise, 
affects the whole of the blood; alters its whole composition ; the 
disease, in a definite form and order, pursues its course ; and, finally, 
the blood recovers, to all appearance, its former state. Yet itis not 
as it was: for now the same material, the same variolous poison, 
will not produce the same effect upon it; and the alteration thus 
made in the blood or the tissues is made once for all: for, com- 
monly, through all after-life the formative process assimilates, and 
never deviates from, the altered type, but reproduces materials 
exactly like those altered by the disease; the new ones, therefore, 
like the old, are incapable of alteration by the same poison, and 
the individual is safe from the danger of infection. 

So it must be, I think, with all diseases which, as a general rule, 
attack the body only once. The most remarkable instance, perhaps, 
is that of the vaccine virus. Inserted once in almost infinitely 
small quantity: yet, by multiplying itself, or otherwise, affecting 
all the blood, it may alter it once for all. For, unsearchable as 
the changes it effects may be, inconceivably minute as the difference 
must be between the blood before, and the blood after, vaccina- 
tion; yet, in some instances, that difference is perpetuated; in 
nearly all it is long retained; by assimilation, the altered model is 
precisely imitated, and all the blood thereafter formed is insus- 
ceptible of the action of the vaccine matter. 

In another set of diseases we see an opposite, yet not a contra- 
dictory, result. In these, a part once diseased is, more than it 
was before, liable to be affected by the same disease; and the lia- 
bility to recurrence of the disease becomes greater every time, 
although in the intervals between the successive attacks the part 
may have appeared quite healthy. Such is the case with gout, 
with common inflammation of a part, as the eye, and many others, 
in which people become, as they say, every year more and more 
subject to the disease. 

I do not pretend to determine the essential difference between 
the two classes of disease in these respects, in which they are 
antipodal; but in reference to the physiology of the formative 
process, they both prove the same thing, viz. that an alteration 
once produced in a tissue, whether by external influence, or by 
morbid material in the blood, is likely to be perpetuated by the 
exactness of assimilation observed in the formative process, i.e. by 
the constant reproduction of parts in every respect precisely like 
their immediate predecessors, 

But it will be said, the rule faila in every case (and they are not 
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rare) in which a disease that usually occurs but once in the same 
body, occurs twice or more; and in every case of the second class 
in which liability to disease is overcome. Nay, but these are 
examples of the operation of that inner, yet not less certain, 
law,-—— that after a part has been changed by disease, it tends, 
naturally, to regain a perfect state. Most often the complete 
return is not effected; but sometimes it is, and the part, at length, 
becomes what it would have been if disease had never changed it. 

I will here refer again to what was said in the first lecture 
concerning the blood’s own assimilative power. After the vaccine 
and other infectious or inoculable diseases, it is, most probably, not 
the tissues alone, but the blood as much or much more than they, 
in which the altered state is maintained; and in many cases it 
would seem that, whatever materials are added to the blood, the 
stamp once impressed by one of these specific diseases is retained ; 
the blood, by its own formative power, exactly assimilating to 
itself, its altered self, the materials derived from the food. 

And this, surely, must be the explanation of many of the most 
inveterate diseases; that they persist: because of the assimilative 
formation of the blood. Syphilis, lepra, eczema, gout, and many 
more, seem thus to be perpetuated : in some form or other, and in 
varying quantity, whether it manifests itself externally or not, the 
material they depend on is still in the blood; because the blood, 
constantly makes it afresh out of the materials that are added to 
it, let those materials be almost what they may. The tissues once 
affected may (and often do) in these cases recover; they may have 
gained their right or perfect composition; but the blood, by 
assimilation, still retains its taint, though it may have init not one 
of the particles on which the taint first passed: and, hence, after 
many years of seeming health, the disease may break out again 
from the blood and affect a part which was never before diseased. 
And this appears to be the natural course of these diseases, unless 
the morbid material be (as we may suppose) decomposed by some 
specific; or be excreted in the gradual tendency of the blood (like 
the tissues) to regain a normal state; or, finally, be, if I may so 
speak, starved by the abstraction from the food of all such things 
as it can possibly be made from.* 


* The; 
manent morbid condition of that fluid is established by the action of these specific poi- 
sons upon it, And although this condition may, so far at least as it protects the 
individual from any further attack of the same disease, be regarded as exercising a 
beneficial influence upon the economy, yet it is not the less to be looked upon as 4 
morbid state. In forming an estimate of the persistent changes produced in the blood 
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In all these things, as in the phenomena of symmetrical disease, 
we have proofs of the surpassing precision of the formative 
process, a precision so exact that, as we may say, a mark once 
made upon a particle of blood, or tissue, is not for years effaced 
from its successors. And this seems to be a truth of widest 
application; and I can hardly doubt that herein is the solution of 
what has been made a hindrance to the reception of the whole 
truth concerning the connection of an immaterial Mind with the 
brain. When the brain is said to be essential, as the organ or 
instrument of the Mind in ite relations with the external world, 
not only to the perception of sensations, but to the subsequent 
intellectual acts, and, especially, to the memory of things which 
have been the objects of sense — it is asked, how can the brain be 
the organ of memory when you suppose its substance to be ever 
changing? or, how is it that your assumed nutritive change of 
all the particles of the brain is not as destructive of all memory 
and knowledge of sensuous things as the sudden destruction by 
some great injury is? The answer is,— because of the exactness 
of assimilation accomplished in the formative process: the effect 
once produced by an impression upon the brain, whether in percep- 
tion or in intellectual act, is fixed and there retained; because the 
part, be it what it may, which has been thereby changed, is ex- 
actly represented in the part which, in the course of nutrition, 
succeeds to it. Thus, in the recollection of sensuous things, the 
Mind refers to a brain, in which are retained the effects, or, 
rather, the likenesses, of changes that past impressions and intel- 
lectual acts had made. As, in some way passing far our know- 
ledge, the Mind perceived, and took cognizance of the change 
made by the first impression of an object, acting through the sense 
organs on the brain; so afterwards, it perceives and recognizes 
the likeness of that change in the parts inserted in the process of 
nutrition. 

Yet here also the tendency to revert to the former condition or 
to change with advancing years may interfere. The impress may 
be gradually lost or superseded, and the Mind in its own immortal 
nature unchanged, and immutable by anything of earth, no longer 
finds in the brain the traces of the past. Se 
by these and similar infectious diseases, we must not lose sight of the influegege which the 
ae gr gb reaets = fp roman aie dina upon the ae They gener 
thouth beneficial condition. pear rt gen eee | 
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LECTURE Iii. 
THE FORMATIVE PROCESS: GROWTH. 


Havina now considered the sources of the impairment to which 
the completely formed blood and tissues are prone, and the chief 
conditions necessary for the perfection of the formative process, 
by which, notwithstanding this impairment, they are maintained 
almost unchanged, I propose to speak of the process itself. 

You may remember that I referred the impairment, or wear 
and tear, of the body to two principal sources—namely, the dete- 
rioration which every part suffers in the exercise of its function; 
and the natural degeneration or death to which every part is 
subject after a certain period of existence, independently of the 
death or degeneration of the whole body, and, in some measure, 
independently of the exercise of function. 

The first question, therefore, in the consideration of the nutri- 
tive process, may be,—what becomes of the old particle, the one 
for the replacement of which the process of formation is required ? 
In answer, we must, probably, draw a distinction, though we can 
hardly define it, between the parts which die, and those which only 
degenerate, when they have finished their course. Those which 
die are cast out entire: those which degenerate are disintegrated 
or dissolved, and absorbed. We seem to have a good example of 
this difference in the fangs of the two sets of teeth. Those of the 
deciduous ones degenerate, are transformed so as to become gs0~- 
luble, and are absorbed; those of what are called permanent — 
more properly those of teeth which are not to be succeeded by 
others, die, and are cast out entire. And we may probably hold 
it as generally true, that, as Mr. Hunter was aware, living parts 
alone are absorbed in the tissues; dead parte, it is most probable, 
however small, are usually separated and cast out; and, as the 
phenomena of necrosis show, this must be accomplished, not 
by the absorption of the dead parts themselves, or their borders, 
but by the absorption or retirement of the adjacent borders or 
surfaces of the living parts. 
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External, merely integumental, parts appear thus to die and to 
be cast out entire from the body; but we have no gertain know- 
ledge of the changes they may undergo before they die. And, 
with regard to the changes which take place in the degeneration 
that precedes absorption of the old particles, we have again but 
little knowledge. Chemistry has, indeed, revealed much concern- 
ing the final disposal of the old materials; finding their elements 
in the excretions; and proving that the process is one of descent 
towards simplicity of organic chemical composition; one of 
approximation towards inorganic character; and, perhaps always, 
one accomplished by the agency of oxygen. It has, also, we may 
safely believe, found in the muscles some of the substances into 
which the natural constituents of the tissues are transformed, 
before they assume the composition in which they are finally 
excreted. Kreatine and kreatinine are, most probably, examples 
of such transitional compounds, intermediate between some of the 
proper constituents of muscle, and urea or uric acid. And I 
think that the frequency with which fatty matter is found in 
degenerate parts is an indication that it is an usual product of 
similar transformation preparatory to absorption, and to the more 
complete combination with oxygen in the formation of carbonic 
acid and water for excretion. However, while we have so little 
knowledge of these intermediate or transitional substances, we can 
only hold it as generally probable, that the components of the 
degenerate and out-worn tissues pass through a series of chemical 
transformations, which begin in their natural degeneration before 
absorption, and are continued during and after absorption till they 
are completed by the oxidation in the blood which brings the 
materials to the state appropriate for excretion. 

With regard to the formative portion of the process —that by 
which the old particle, however disposed of, is to be replaced — it 
is in many cases a process of development; a renewal, for each 
particle, of the process which was in nearly simultaneous opera~ 
tion for the whole mass in the original development of the tissue. 
There can be little doubt that such is the case in the hair, the 
teeth, the epidermis, and all the tissues which, from being situated 
on a free surface, we can wateh; in all these the process of repair 
or replacement is effected through the development of new parts. 
With regard to the more internal parts, as the rouscles, their posi- 
tion prevents us from obtaining so satisfactory a view of the 
nature of the formative process which goes on in them. It: is 
probable, however, that there is not such a bedily replacement as 


in the structures more superficially placed, but that the nutritive 
changes partake more of the molecular character, one particle 
being replaced by another, whilst, as it were, the original skeleton, 
or frame-work, of the texture, is preserved. In all the parts, I 
think, which are the seats of active nutrition, nuclei, or cytoblasts, 
exist. These nuclei (such as are seen so abundantly in strong, 
active muscles) are not the loitering impotent remnants of the 
embryonic tissue, but apparatus of power for new formation. 
Their abundance is, I think, directly proportionate to the 
activity of growth. They are always abundant in the fctal 
tissues, and those of the young animal; so they are in many 
quickly growing tissues; and they are more plentiful in the 
muscles and the brain than, so far as I know, any other non- 
secreting tissue of the adult. And I think I may add that their 
disappearance from a part in which they wsually exist is a sure 
accompaniment and sign of degeneration. 

A subject of very interesting inquiry is involved in the conside- 
ration of the way in which parts repeat themselves in their nutri- 
tion, so that the structure which succeeds is constructed after the 
plan of that which preceded it. 

Take the case of the blood. The new blood-corpuscles, that 
are being constantly formed for the renovation of the blood, are 
not developed from germs given off from the old ones; neither 
are they formed by any assimilative force exercised by the old 
ones. By watching the stages of their construction we may see 
that the development of each is an independent repetition of the 
process by which the first were formed. And so with the succcs- 
sive developments of ova and epithelial cells, and many others; 
each is developed independently of the rest, and each repeats the 
changes through which its predecessors passed. 

Let it, then, be observed that each new elementary structure is 
made in successive stages, like what the old one was, not like 
what it is; as we see in the young hair following the course of the 
old one, or as the child is made like, nor what his father is now, 
but what he was at his age. The new particle is, therefore, not 
made after a present model. 

If, now, we turn from the consideration of the method of the 
formative process in the maintenance of the tissues, and from that 
of the conditions under which it is exercised, to inquire into 
the nature of the forees which actuate it; if we try to answer why 
any structure just new-formed has assumed nearly the same 
form as the. old structure had which it replaces; we may find 
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suggestions for an answer in the facts last mentioned. Among these 
facts we find (1), as detailed in p. 36, that a structure already 
formed exercises a certain assimilative influence on organic 
materials brought inte contact or near proximity with it; and (2), 
that in many cases, as cited in p. 43, and yet more clearly in 
instances of repair and reproduction of injured and lost parts, the 
replacing structures are formed entirely anew, and independently 
of both these conditions. In these cases no model structure is 
present, to which the new-forming one may be assimilated; the 
new structure seems as if its own inherent properties had deter- 
mined the form that it should take. 

Resting on the first class of facts, it seems to some a sufficient 
explanation of the process of maintenance to say, that each struc- 
ture in the body has the power of taking from the blood, by a 
kind of elective affinity, certain appropriate materials, and of so 
influencing them that they assimilate themselves to it; i. e. that 
they adopt or receive its form and properties, and incorporate 
themselves with it. 

Now, without doubt, the existence of such a selective power is 
justly assumed, and we may, by reference to it, express correctly 
a part of the processes by which the maintenance of the body is 
accomplished. Still it is, I think, clear that it is not sufficient 
for the maintenance of the body in its perfection. For, in the 
explanation of all the facts of the second class cited above, a theory 
of maintenance of the tissues by assimilation is inapplicable — 
not merely insufficient, but inapplicable; for a postulate of this 
theory is the existence of a present model or germ for the con- 
struction of the forming part; and in all these cases no such germ 
or model can be found. Therefore, finding, in these cases, that 
the formative process is accomplished in the maintenance of 
certain parts, without assimilation, we may assume, I think, that 
even when this condition is present, it is only as an_ auxiliary of 
some more constant and sufficient force. 

Of this force, by whatever name we designate it, whether as 
the formative, or the plastic, or, more explicitly, as the force by 
which organic matter, in appropriate conditions, is shaped, and 
arranged into organic structure; of this force, and of those that 
co-operate with it, we can, I think, only apprehend that they are, 
in the completed organism, the same with those which actuated 
the formation of the original tissues in the development of the 
germ, and of the embryo. As we have seen that the new formation 
of elemental structures in the maintenance of tissues is a repetition 


THE FORMATIVE PROCESS. AS 


of the process observed in their first development, so we may 
assume that the forces operative are the same in both processes.* 

Thus, then, for explanation of the maintenance of tissues 
by the constant formation of nearly similar elemental structures, 
we are referred back to the history of their first formation; and we 
might be content to rest in the belief that the mystery of the deve- 
lopment of a germ is wholly inscrutable. We can discern in its 
method only this; that the materials of which the ‘impregnated 
germ first consists, and all that it appropriates, are developed 
according to the same method as was observed in its progenitors, 
so that at every stage it is like what they were at the same stage. 
It is in conformity with the same law of formation according to 
the example of progenitors, that when the general development of 
the body is completed, each of its parts is still maintained or gra-~ 
dually changed. In each period of life, the offspring resembles the 
parents at the corresponding periods of their life; and, especially, 
in those degenerative changes which ensue in old age, we can 
discern no other method, or law, than still the same; that the 
parental form, and properties, and life, are imitated or reproduced 
in the offspring. 

Now, can we trace anything further back than this fact? Pro- 
bably not: but we may express it in other terms, which may be 
more conveniently used in our further inquiries, by saying that 
each germ derives from its parents such material properties that, 
being placed in the conditions necessary for the operation of the 
formative and other vital forces, it will imitate in all the phases 
of the life of each of its parts, the changes through which the 
corresponding parts passed in tthe parents. It is convenient, and 
probably right, while we assume the operation of a formative 
force, still to refer the method of its peculiar manifestations to tha 
material properties of the substances in which it acts. Inthe case 


* Concerning the very nature of such forces, and thcir correlations, I must refer to 
the admirable essays of Mr. Grove (The Correlation of Physical Forces), and Dr. Car- 
penter (On the Mutual Relations of the Vital and the Physical Forces). ‘In speaking of 
Jorces as possessing an absolute existence, it is not intended,’ says Dr. Carpenter, ‘on 
the one hand, to imply that they are anything else than “ affections of matter ;”’ nor, 
on the other, to regard them in any other light than as the direct operation of the 
Primal All-sustaining Canse. We can form no conception of matter except as posses- 
sing 7 pe i eean which, when in action, give rise to powers or forces ; whilst, on the other 
hand, we cannot think of forces, except as operating through some form of matter, of 
whose properties they are the manifestation. The existence of matter, and the action 
of the forces to which the material phenomena (whether physical or vital) are attrib- 
utable, are alike the expressions of the Divine Will; ey our aim must be limited to 
the discovery of the plan, according to which it has pleased the Creator to develope 
ou eenealn the existing condition of the universe we inhabit,’ General Physiology, 
p. 86. 
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before us, we may accordingly assume, that peculiar and typical 
properties are transmitted from its parents to the materials of 
each impregnated germ; that these determine, under the operation 
of the formative force, the construction of corresponding peculiar 
and typical forms; that they are also communicated to whatever 
materials capable of organisation are brought within the sphere of 
the developing germ, so that these also determine the same, or 
some definitely related, methgd of construction; and that thence- 
forward, throughout life, by similar communication or induction 
of specific properties in the forming blood or other nutritive fluid, 
the same method of formation is maintained in all the tissues. 

Unless we thus assume a dependence of form upon composition, 
of organic structure upon organic constitution, I think we cannot 
understand, or even clearly speak of, many of the deflections from 
the normal formative process which are due to injury or disease: 
deflections which, as we have seen, are maintained in the blood 
and tissues, and the tendency to which is, in hereditary diseases, 
transmitted from parent to offspring with the other properties of 
the germ. 

The sum, then, of the hypothesis concerning the formative 
processes in the maintenance of the tissues is as follows: —It is 
assumed, first, that a certain vital formative, or plastic, or con- 
structing force, is in constant operation; 2dly, that the forms 
assumed, under its influence, depend primarily, and in greatest 
measure, on the specific composition and other properties of the 
organisable materials taken from the blood; and, 3rdly, that these 
properties, transmitted in the first instance from the parent to 
the germ, are thenceforward communicated to the nutritive mate- 
rials, subject, however, to certain progressive changes correspond-~ 
ing to the development and degenerations of the several tissues.* 

It is assumed further that the taking of materials from the 
blood, by each part for its own maintenance, depends, as to 
quality, on certain definite relations, or ‘ organic affinities’ between 
the blood and the part; and as to quantity, on the waste of the 
part. As to the influence of an assimilative force, exercised by 
the tissues already formed, upon the nutritive materials placed in 
them, it is probable that this is not a plastic or constructive force, 
but chiefly such an one as, like the assumed catalytic force, or that 
of a ferment, affects first the composition of the materials not yet 


* This assimilating force is probably especially exercised by organised structures, 
which may present those ee forms which we recognise as nuclei, or they may possess 
the more complicated form of the cell. 
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organised, and thus indirectly affects the form that they assume 
in organizing. | 

I fear I may have seemed to have engaged in a very useless 
discussion, and to have been talking of words more than of things ; 
but the charge will not be made by one who knows the utility of 
being clear in the expressions used for the ground-work of 
teaching; or who will consider the importance in pathology of the 
principle that specific organic structuges correspond with, and are 
determined by, specific organic compositions. 


I propose now to consider, but as yet only generally, the second 
method of the formative process, Growth, in health and in disease. 

It consists in the increase of a part, or of the whole body, by 
addition of new material like that already existing. The essential 
characters of each organ or tissue are maintained, but ita quantity 
is increased, and thus it is enabled to discharge more of its usual 
function. 

For a general expression of the course of events, we may say 
that the development and the growth of the body go on together 
till all the natural structures are attained; and that then, deve- 
lopment ceases, and growth goes on alone, till the full stature, 
and the full proportion of each part to the rest, are gained. But 
this is only generally true; for we cannot say that all development 
ceases at a determinate period, since some organs may go on to 
be developed when many others are complete. Neither can we 
assign the period of terminated growth; since, not only is the 
period, even stated generally, very various in different persons, 
but some parts, unless placed in unfavourable conditions of 
disease, continue growing to the latest period of life. M. Bizot 
and Dr. Clendinning have proved, of the heart and arteries, that 
their average size regularly increases, though with a decreasing 
ratio of increase, from childhood to old age, provided only the old 
age be a lusty one.* And this is a real growth; for the heart not 
only enlarges with advancing years, but its weight augments, and 
the thickness of its walls increases; so that we may believe it 
acquires power in the same proportion as it acquires bulk — the 
more readily, since the increased power is necessary for the 
increasing difficulties put in the way of the circulation by the 
increasing rigidity of the parts. 

_ It may be that the same is true of some other parts. This 


, Ps Croonian Lectures by Dr, Clendinning, Medical Gazette for 1837-8. vol. xxii. p. 
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certainly is trne—that any part, after it has attained its ordinary 
dimensions, according to the time of life, may grow larger if it be 
more exercised: in other words, every part has, throughout life, 
the power of growing, according to its particular needs, in corres- 
pondence with the degree in which its function is discharged. 

Now, when such growth as this is the result of the natural, though 
almost excessive, exercise of a part (as of the limbs, for example, 
during hard work), we regard it only as an indication of health, 
and its result is admitted to be a desirable accession of strength. 
But, when such growth in one part is the consequence of disease 
in another, it is commonly described as a disease; it bears the 
alarming name of Hypertrophy; and it comes to be a subject of 
consideration in Morbid Anatomy. 

But in both these cases the process of growth is the same, and 
is according to the same rules; and the tendency of the process of 
genuine hypertrophy in disease, like that of healthy growth in 
active exercise, is always conservative. I say genuine hypertrophy, 
meaning, under that term, to include only the cases in which the 
enlargement of a part is effected with development or increase of 
its natural tissue, with proportional retention of its natural form, 
and with increase of power. To include all enlargements under 
the name of hypertrophy is too apt to lead to misunderstanding. 

The rule, then, concerning hypertrophy is, that so long as all 
conditions remain the same, each part of the body, after the 
attainment of the average size, merely retains its state, or, at. most, 
grows at a certain determinate slow rate; but when the conditions 
alter, so that & part is more than usually exercised in its office, 
then it manifests a power of renewing or accelerating its growth. 
It is as if each healthy part had a reserve-power of growth and 
development, which it puts forth in the time of emergency. 

And the converse is equally true: when a part is legs than 
usually exercised, it suffers atrophy; so that the rule may be that 
each part nourishes itself according to the amount of function 
which it discharges. 

We may constantly see this rule in many more examples than I 
need refer to. The simplest case that can be cited is that of the 
epjdermis. In its original formation, even before it has come into 
relation with the external world, it is formed on the several parts 
of the body—take for example the back and the palm of the hand 
—in different quentity and kind, adapted to the several degrees in 
which the cutis it is to protect will be exposed to pressure, 
friction, and the influence of other external forces. And, not 
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only are its original. quantity and construction on these parts 
different, but its rate of growth is so; for, though the back of the 
hand loses comparatively little by friction or otherwise, yet its 
epidermis does not grow thick; and though the palm loses more, 
yet ita epidermis does not grow thin. So, then, both in original 
construction and in rate of formation, the epidermis is thus 
adapted to the amount of function it has to discharge; that is, to 
the amount of protection it has to afford, But suppose now, that, 
by some new handicraft, the amount of exercise of the epidermis 
is increased; its rate of waste is increased in the same proportion, 
yet it does not grow thin; nay, it grows thicker, till it is completely 
adapted to protect the cutis from the greater sources of injury to 
which it is now exposed: it puts forth, as it were, a reserve-power, 
which is enough not only to repair all amount of waste within 
certain limits, but, further than this, to increase the quantity of the 
tissue to the amount required for the discharge of its increased 
functions. 

What we can see in this case of the cuticle, we may be sure of 
for other tissues: for example, in a muscle; as in a heart, when, 
by disease of the valves, an obstacle is put in the way of the 
circulating blood, and the heart, or one of its cavities, acts with 
additional force to drive it on. But, as we know, the more of 
action in a muscle, the more the consumption of the tissue, so we 
might now expect a diminution of the heart. On the contrary, it 
enlarges; it is hypertrophied; the formative process not only 
meets the immediate exigencies of the increased consumption of 
muscular tissue, but produces enough to act with the additional 
power required by the increased- difficulty of the circulation. 

Such are the effects of growth in examples of hypertrophy, 
But, to meet the increasing difficulties of these and the like cases, 
a part may do more than grow; it may develope itself; it may 
acquire new structures, or it may improve those of which it is 
already composed, so as to become fit for higher functions and the 
exercise of greater power. For example,in the most ordinary 
hypertrophy of the heart, the muscular tissue is developed to more 
robustness : its fibres become not only larger, or more numerous, 
but firmer, more highly coloured, and atronger. In the pregnant 
uterus, such fibres are formed as are not. seen in the unimpregnated 
State ; they are, indeed, not a new kind of fibre, but they are so 
different in size and shape, and so much more powerful than those 
which existed before, that we may justly speak of them as 
developed. And this change by development, which in pregnancy 
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is natural, is often imitated in disease, when, by the growth of 
fibrous tumours in it, the uterus attains the size, the structure, and 
even the full capacity of action, of the pregnant organ. In several 
of such cases the uterus has at length imitated the course of 
labour, and delivered itself of the tumour by its contractile 
power. 

A similar change, by development and growth of muscular 
fibres, may occur in the gall-bladder, the ureter, and, probably, in 
any other part that has the smooth muscular fibro-cells. 

We have an example of development of a secreting structure in 
the bursa, which, as Hunter displayed it, is produced under a 
corn. The corn itself is the result of a kind of hypertrophy, 
tending to shield the cutis from unnatural pressure; but, itself 
becoming a source of greater trouble than that against which it 
was directed, it gives rise to the development of a bursa beneath it, 
which may, for a time, more effectually protect the joint beneath, 
by diffusing the pressure over a wider extent of surface. 

All these are examples that this hypertrophy, as we call it, 
though it happens in circumstances of disease, is yet in general, so 
far as itself is concerned, a process of full and vigorous health, 
serving to remedy, or keep back, the ill effects that would ensue 
from disease in some other part. It is, in a less degree than the 
repair of a fracture or other mechanical injury, an instance of the 
truth that we are provided for accidents and emergencies; framed 
not merely to live in peace and sameness, but to bear disturbances ; 
to meet, and balance, and resist them, and, sometimes at least, to 
counteract them. 

The amplified healthiness of the formative process exercised in 
hypertrophy is testified by its requiring a full measure of all the 
conditions of ordinary nutrition. It needs healthy and appropriate 
blood: and one of the most interesting studies is to watch the hin- 
dering influence of disease on the occurrence and progress of hyper- 
trophy, especially that ofthe heart. In some of these cases, to which 
I shall have again to refer, death seems clearly to be the conse- 
quence of impairment of the blood, which can no longer maintain 
in the heart the exceeding growth required for its increased 
functions. 

We find, moreover, very constantly, that, as if to insure sufficient 
blood to the grown or growing part, the main arteries and veins 
belonging to it are enlarged. This is usually well shown in the 
enlarged coronary arteries of the hypertrophied heart; an instance 
analogous to the enlargement of the arteries of the pregnant uterus, 


HYPERTROPHY. 51 


yt 


and the growing antlers of the deer, and many others. According 
to all analogy, we must consider this increase of the blood-vessels 
to be secondary. As in the embyro, parts form without vessels, 
till, for their further nutrition as their structure becomes more 
complex, the passage of blood into their interior becomes neces- 
sary, 80, we may be sure, it is here. It may seem, indeed, strange 
that a part should have the power of determining in some measure 
the rate at which blood shall flow into it and through it; but so 
it is, and nearly all examples of hypertrophy are examples of the 
fact ;. though, as I shall presently have to mention, there are 
instances in which hypertrophy is the consequence, not the cause, 
or precedent, of increased supply of blood. 

With the increased supply of blood proportioned to the increased 
nutrition of the growing part, the nerves may also increase; as in 
the pregnant uterus and the hypertrophied heart. So, at least, I 
believe; but probably I need not apologise for evading the dis-~ 
cussion of this matter, 

The conditions which give rise to hypertrophy are chiefly or 
only three, namely— 

1, The increased exercise of a part in its healthy functions. 

2. An increased accumulation in the blood of the particular 
materials which a part appropriates to its nutrition or in secretion. 

3. An increased afflux of healthy blood. 

Of hypertrophy as the consequence.of the increased exercise of 
a part, I have already spoken generally; and we need no better 
examples of it than the muscles of a strong man’s arm fitted for 
the very exercise in which they acquired bulk and power, or the 
great robust heart of a man who has suffered some disease 
producing obstacle to the movement of the blood. Both alike are 
the results of vigorous healthy growth, brought about by exercise 
of the part in its proper function. 

In a former lecture (page 194) I spoke of the increased growth of 
the kidney, and of the adipose and other tissues, when the chief 
constituents of their structures exist in excess in the blood. To these 
I may refer again as examples of the second kind of hypertrophy. 
And I just now mentioned, that although in most cases an increased 
circulation of blood is the consequence of hypertrophy, yet there are 
cases in which the course of events is inverted. The increased flow 
of healthy blood through a part, if it be not interfered with by local . 
disease, will give rise to hypertrophy of the part, or, at least, of somey 
of its tissues. ie 

This fact is shown very well in a specimen (No. 6) in th 
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Museum, which Mr. Hunter described as §a sore which had con- 
tinued inflamed a long time, where the increased action had made 
the hair grow.’ The integuments, for about an inch ‘rofind the 
ulcer, where probably there was simply increased supply of blood, 
are covered with thick-set, long, and rather coarse, dark dairs: 
while on the more distant parts of the integuments, the hair is 
paler, more slender, and more widely scattered. 

Similar examples of overgrowth of the hair through increased 
supply of blood, assisted probably by more than usual external 
warmth and moisture, are frequently seen near the ends of stumps 
which have remained long inflamed, and about old diseased joints ; 
not, indeed, at the very seat of inflammation, but at some little 
distance from it, where the parts share the increased supply of 
blood, but not the disease of inflammation. Such cases are often 
observed on limbs in which fractures have occurred. I remember 
one very striking case in the thigh of a child about five years old. 
The femur had been fractured near the middle: the case did not 
proceed favourably; and union was not accomplished without 
much distortion. When I saw the child, I was at once struck 
with a dark appearance on the thigh: it was all covered with 
dark hair like that of a strong coarse-skinned man; yet, on the 
rest of the body, the hair had all the fineness and softness which 
are proper to it in early life. 

Similar facts are presented by some cases of transplantation. 
When the spur of a cock, for example, is transplanted from the leg 
to the comb, which abounds in blood, its growth is marvellously 
augmented, and it increases to a long, strange-looking mass of 
horny matter, such as is shown in two preparations in the Museum 
of the College. In one (54) thespur has grown in aspiral fashion, 
till it is six inches long; in the other (52) it is like a horn curved 
forwards and downwards, and its end needed to be often cut, to 
enable the bird to bring his beak to the ground in feeding, and to 
prevent injurious pressure on the side of the neck. 

It is worth observing, that these excessive growths have taken 
place on the combs without any corresponding diminution in the 
growth of the spursin their proper places. The legs of these cocks 
are amply spurred, though the spur reproduced is not so long as 
that which had not been interfered with. In one instance, more-~ 
over (No. 53), there is an excessive production of the horny scales 
upon the legs, while the horny spur was also excessively growing 
on the comb, 


I shall have occasion presently to mention cases which make it 
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very probable that the more complex and vascular tissues, such as 
the muscles, integuments and bones of a limb, can be thus hyper- 
trophidl by excess of blood. I will now only suggest the proba- 
bility that the cases of congenital or spontaneous hypertrophy of 
a hand, or a foot, or of one or more fingers, have their origin in 
some excessive formation of the vessels, permitting the blood to 
flow more abundantly through the part. An enlargement of the 
radial artery has been observed by Dr. John Reid* in a case of 
such hypertrophy of the thumb and fore-finger; but there is no 
evidence to determine whether in this case the enlargement of the 
artery was previous or subsequent to the excessive growth of the 
part. 

Whatever be the case in these instances of enlargement, the 
fact, which the others show, that well-organised tissue, like hair 
and horn, is produced in consequence of simply increased supply 
of blood, stands in interesting contrast with the phenomena of 
inflammation, where no tissue, or only the most lowly organised, 
is ever formed. No fact can better show how far the mere en- 
largement of the blood-vessels is from constituting the essential 
part of inflammation. 

Through cases of hypertrophy, such as these, the transition is 
made to those which, though they appear to consist in simple 
increase of the natural texture of parts, we yet must regard as 
morbid, inasmuch as they are frequently productive of inconve- 
nience to the individual, and we do not know that they are 
adapted to any exigency of the economy. Such are the simple 
enlargements of the thyroid, thymus, and prostate glands, of the 
spleen, and tonsils: such too aré some examples of mucous polypi, 
and of cutaneous outgrowths and warty growths of the skin. 
These all present an increase of natural textures; and they may 
be instances of purposive growth, adapted and conservative: but 
till it is more manifest that they are so, we must be content, I 
think, to regard them as occupying a kind of middle ground 
between the genuine hypertrophies of which I have been speaking, 
and the thoroughly morbid outgrowths of which a part of the class 
of tumours is composed. 

On another side, there are cases intermediate between hypertro- 
phies and the results of inflammation, and no line of distinction 
can be drawn among them, if we rely on their anatomical characters 


* Lond. and Edinb. Monthly Journ. of Medical Science, 1843, and in a collection 
by Mr, Curling in the Med.-Chir. Trans. vol. xxviii. 
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alone; for, in the lowest degrees of inflammation, the exuded 
material may be organised into a very near likeness to the natural 
tissues, and may thus seem to increase their quantity. I€ these 
inflammatory hypertrophies, as they have been called, can be distin- 
guished from true ones, it is only by their being unattended with 
increase of functional power, or fitness for the part’s relations. 


HYPERTROPHY. 56 


LECTURE IV. 
HYPERTROPHY. 


Let me now further illustrate the general physiology of Hypertro- 
phy, by adducing some of the specimens in the Museum which 
exhibit it in the principal tissues. 

The first specimen in the Pathological division of the Museum 
is an urinary bladder hypertrophied in consequence of stricture of 
the urethra. It affords an admirable instance of genuine unmixed 
hypertrophy; for every part of the bladder is grown large; it is 
not contracted as if it had been morbidly irritable; and its 
mucous membrane, without induration or any similar morbid 
change, is increased, apparently by simple growth, to a thickness 
proportionate to that of the muscular coat. 

I adduce this especially as an example of hypertrophy of 
muscular tissue, concerning which, instead of adding to what 
was said in the last lecture, I will quote Mr. Hunter’s ac- 
count. Referring, perhaps, to this very specimen, he says, in a 
passage which I have inserted in the Catalogue:* ‘The bladder, 
in such cases [of obstruction to the passage of urine], having more 
to do than common, is almost in a constant state of irritation and 
action; by which, according to a property in all muscles, it 
becomes stronger and stronger in its muscular coat; and I suspect 
that this disposition to become stronger from repeated action is 
greater in the involuntary muscles than the voluntary; and the 
reason why it should be so is, I think, very evident: for, in the 
involuntary muscles, the power should be in all cases capable of 
overcoming the resistance, as the power is always performing 
some natural and necessary action; for whenever a disease pro- 
duces an uncommon resistance in the involuntary parts, if the 
power is not proportionally increased, the disease becomes very 
formidable; whereas in the voluntary muscles there is not that 
necessity, because the will can stop whenever the muscles cannot 


* Vol. i. p. 3; and Hunter's Works, ii. 299. 
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follow; and if the will is so diseased as not to stop, the power in 
voluntary muscles should not increase in proportion.’ 

Nothing, surely, could more appositely, or more exactly, express 
the truth, concerning hypertrophy of muscle; and it may be 
observed, from what he says in a note, that Mr. Hunter appears 
to have been the first who rightly apprehended the nature of this 
growth of the bladder. He says, ‘This appearance was long 
supposed to have arisen from a disease of this viscus; but, upon 
examination, I found that the muscular parts were sound and 
distinct, that they were only increased in bulk in proportion to 
the power they had to exert, and that it was not a consequence of 
inflammation, for in that case parts are blended into one indistinct 
mass.’ 

What this specimen shows in the urinary bladder is an example 
of the change which ensues in all involuntary muscles under the 
same circumstances. They all grow and acquire strength adapted 
to the new and extraordinary emergencies of their case. Thus, 
the cesophagus, the stomach, the intestinal canal, as often as any 
portion is the seat of stricture, display hypertrophy of the mus- 
cular coat above the stricture. The enormous enlargements of 
the intestinal canal, which gradually ensue above nearly impassable 
strictures of the rectum, are not mere dilatations, but growths of 
the intestinal walls; the muscular coat augmenting in power, to 
overcome, if it may, the increased hindrance to the propulsion of 
the contents, and even the glands and other textures of the 
mucous membrane simultaneously increasing. 

In a great majority of cases, the hypertrophy of muscles, 
whether voluntary or involuntary, is the consequence of an in- 
creased obstacle to their ordinary action. Against this obstacle 
they exert extraordinary force, and this induces, indirectly, extra- 
ordinary formation of their tissue. Frequent action of muscles, 
unless it be also forcible, does not produce hypertrophy. As Dr. 
Humphry * says, the heart, though it may act with unusual 
frequency for years, yet does not in these cases grow larger; and 
the muscles of the hands are not generally so large in mechanics 
who use great celerity of action as in those who work with great 
force. But action of muscles, if it be at once frequent and forcible, 
may produce hypertrophy, even though the action be unhealthy. 
This appears to be the case with the bladders of some children, 
who suffer with frequent and very painful micturition, and nearly 


* Lectures on Surgery, in Prov. Med. and Surg. Journal; Reprint, p. 108. 
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all the signs of calculus, but in whom no calculus exists. The 
bladder in such children is found, after death, exceedingly hyper- 
trophied, and there may be no other disease whatever of the 
urinary organs. Dr. Golding Bird has shown that phymosis, by 
obstructing the free exit of urine, may give rise to these signs and 
to extreme hypertrophy of the bladder; but in some cases it 
appears certain that hypertrophy may occur without either phy- 
mosis, calculus, stricture, or any similar obstruction. It was so in 
a case illustrated in the Museum of St. Bartholomew's (xxvii. 14), 
in a child four years old, who had suffered intensely with signs of 
stone in the bladder, but in whom no stone existed; no disease of 
the urinary organs could be found, except this hypertrophy of 
the muscular coat of the bladder. An exactly similar case was 
under Mr. Stanley’s care, in which, after exceeding irritability 
of the bladder, the enlargement of its muscular coat appeared 
the only change. 

In such cases, the too frequent and strong action of the bladder, 
though irritable and unhealthy, seems alone to give rise to hyper- 
trophy of the fibres. It is, however, possible that the change may 
be due to narrowing of the urethra by muscular action. If, for 
example, the compressors of the urethra, instead of relaxing when 
the muscular coat of the bladder and the abdominal muscles are 
contracting, were to contract with them, the obstacle they would 
produce in the urethra would soon engender hypertrophy of the 
bladder. 

Hunter, whose ingenuity was ever tempting on his intellect and 
industry, asked himself whether the hypertrophy of the heart 
were accomplished by the addition of new fibres, or by the 
enlargement of those that already exist, for it will be well to bear 
in mind that hypertrophy may manifest itself, not only in the 
heart, but in other textures, in one, or other, of these two modes, 
either by a simple or numerical increase. This question could 
hardly be determined without more microscopic aid than Hunter 
had at his command. And even at this present time, with the 
command of much finer means of investigation, there appear to 
be difficulties in the way of answering this question; for whilst 
we have, on the one hand, Harting,* Kélliker,t and Hepp t 
asserting that in the growth of striped muscles there is no 
numerical increase; on the other, Budge,§ G. Schmidt, and 


* Recherches Micrométriques, 1846, p. 62. t Micros. Anatomie, ii. 255. 
¢ Canstatt, 1853, p. 43. § Deutsche Klinik. April 17th, 1858, 
|} Virchow’s Archiv, 1859, vol. 18. 
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Weissmann * positively state that new muscular fibres do arise 
during growth. 

Hypertrophy of bone presents iteelf in many interesting cases. 

It is usually a secondary process, ensuing in consequence of 
change in a part with which some bone is intimately connected. 
Just as in their natural development and growth, the bones of the 
skull are formed in adaptation to the brain, and those of the limbs 
are framed to a fitness for the action of the muscles; so, in 
disease, they submit in their nutrition to adapt themselves to the 
more active parts. Thus, the skull enlarges when its contents do; 
and the bones of the limbs strengthen themselves as the muscles 
inserted on them become stronger and more active; and they do 
this in adaptation to the force of the muscles, and not merely 
because of the movements they are subject to: for no extent or 
force of passive movement would prevent the bones of a limb 
whose muscles are paralysed from suffering atrophy. 

In the skull, ifin any organ, we might speak of two forms of 
hypertrophy, eccentric and concentric. When the cranial contents 
are enlarged, the skull is hypertrophied with corresponding aug- 
mentation of its area; and when the cranial contents are dimi- 
nished, the skull (at least in many cases) is also hypertro- 
phied, but with concentric growth, and diminution of its capacity. 

The first, or eccentric form, is usually the consequence of 
hydrocephalus; wherein, as the fluid collects and distends the 
dura mater, so the skull grows; still, as it were, striving to attain 
its purpose, and form a complete envelope for the expanding brain. 

The process of enlargement in these cases is often one of simple 
growth, and that, indeed, to a less extent than it may seem at 
first sight: for it is very rarely that the due thickness of the skull 
is attained while its bones are engaged in the extension of their 
superficial area. Hence, the weight of an hydrocephalic skull is not 
much, if at all, greater than that of a healthy one; a large parietal 
bone,} measuring nine inches diagonally, weighs only four ounces, 
while the weight of an ordinary parietal bone is about three ounces, 

It is interesting to observe, in some of these cases, the sym- 
metrical placing of the Wormian bones, by which the extent of 
the skull is in a measure made-up. They show how the formative 
process, though thus thrown into straits and difficulties, yet con- 
forms, both in growth and development, with the law of symmetry. 

It would be yet more interesting if we could certainly trace 


* Zeitsch. f. Rat. Med., vol. x. p. 263. t No. 2 in the College-Museum. 
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here something of conformity with the law of unity of organic 
type, in the mode of insertion of these Wormian intercalary 
bones, when compared with those of other animals. It cannot be 
certainly done; and yet, in some of these specimens, there appears 
(as if in accordance with that law) a tendency to the formation of 
the Wormian bones at the posterior part of the sagittal suture 
more than in any other part, as if in imitation of the interparietal 
bones of Rodents. And in the very rare specimen * skefthed in 
the diagram (Fig. 3), in the midst of great confusion of the 
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other bones, we find a remarkable bony arch, extending from 
between the two frontals to the occipital bone; occupying, there- 
fore, the place of a large interparietal bone, and reminding us of 
some of the monkeys, e.g. Cebus and Jacchus. We have a some- 
what corroborative specimen in the immense hydrocephalic skull 
of the skeleton from Mr. Liston’s Museum (No. 3,489), in which 
the interparietal Wormian bones are larger than any others, 

The hypertrophy of the skull, which may be called concentric, 
is that which attends atrophy with shrinking of the brain, or, 
perhaps, any disease of the brain in which there is diminution of 
its bulk. In such a case it usually happens, as was first shown by 
Dr Sims, that the skull becomes very thick. 

All the specimens which I have examined show, however, that in 
these cases the thickening of the skull is not in itself a morbid pro- 
cess; it manifests definite purpose; is usually effected by healthy 
growth; and observes the rules followed in the natural formation 
of the skull. 

Thus, as in ite first formation, the skull adapts itself to the form 


* No. 3,487 in the same Museum. 
T Medico-Chirurgical Transactions, vol, xix. p. 316. 
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and size of the brain, or, rather, of its membranes; only now it 
does so without representing on its exterior the change which has 
taken place within. The thickening of the skull is effected by the 
gradual remodelling of the inner table and diploé of the bones of 
the vault; so that, although the exterior of the skull may retain 
its natural form and size, the inner table grows more and more 
inwards, as if sinking towards the retiring and shrinking brain; 
not thfckening, but simply removing from the outer table, and 
leaving a wider space filled with healthy diploé. 

Again, it is a fact of singular interest, that this thickening, this 
hypertrophy of the skull, most commonly, if not always, takes 
place especially, and to a greater extent than elsewhere, in the 
parts of the bones in and about which ossification commenced in 
the foetal state; as if, one might say, some of the potency that of 
old brought the foetal membrane of these parts first into the 
development of bone, were always afterwards concentrated in 
them; or, as if a reserve-power of growth had its seat in the same 
centres where was formerly the originative power of development. 
The fact is shown in many of the specimens; especially in one 
that is represented here (Fig. 4); and we may find some further, 





though less sure, evidence of the peculiar formative energy of 
these old centres, in the fact that those diseases of bone which are 
accompanied with excessive formation, such as morbid thickenings 
of the skull and tumours are, in a large majority of cases, seated 
in or near the centres of ossification; you rarely find them except 
at the articular ends, or round the middle of the shaft. The same 
does not hold of necrosis, rickets, ulceration, or other diseases 
indicative of depression of the formative power of the bone. 
Rather, as some specimens (Nos. 390-1-2) of ricketty disease of 
the skull and femora show, the centres of ossification are re- 
markably exempt from the change of structure which has exten- 
sively affected the later-formed parts. . 
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This peculiarity of the centres of ossification is the more 
remarkable when we remember that, in many cases, the thickening 
of the skull takes place in persons far past the middle period of 
life; it may happen even in very old age, and may give one more 
evidence of that precision of assimilation which maintains, 
throughout life, characteristic distinctions among portions of what 
we call the same tissue. 

Let me, however, remark, that it is not peculiar to old persons : 
I believe that at whatever age, after the complete closure of the 
cranial sutures, shrinking of the brain may happen, this hyper- 
trophy of the skull may be its consequence. One specimen, for 
instance (No. 379), is part of the skull of a suicide, only thirty 
years old: another (No. 380), from an idiotic woman, has not the 
characters of an old skull. I once examined a remarkable case, 
showing the same conditions, in a person less than thirty years 
old, in whom the thickening of the skull must have begun in 
early life. She was a lady of remarkable personal attractions, but 
of slenderly developed intellect, whose head did not, externally, 
appear below the average female size. Yet her cranial cavity was 
singularly contracted; the skull had adapted itself to an imper- 
fectly grown brain, by the hypertrophy of its diploé, which was 
nearly half an inch thick at and near the centres of ossification of 
the frontal and parietal bones. But this cranial hypertrophy does 
not necessarily affect the whole of the bones forming the walls of 
the brain cavity. It may be limited in extent, as in those cases 
in which a partial atrophy of the contents of the cavity occurs, as 
when one hemisphere only of the cerebrum, or cerebellum, is 
diminished in size.* ; 

Such hypertrophy, however, is not always the mode by which 
the skull is adapted to the diminished size of the brain. In 
congenital and very early atrophy of the brain, the skull is pro- 
portionally small, and may exactly represent the size and shape of 
the cerebrum. It does so in the cases of small-skulled idiots, 
and in a rémarkable skull in the Museum of St. Bartholomew’s 
Hospital. The man from whom this skull was taken received a 
compound fracture of the left frontal bone when he was only 
fourteen years old. Portions of bone were removed; hernia 
cerebri ensued, and several pieces of brain were sliced off. But 
he recovered and lived thirty-three years. The left hemisphere 
of the cerebrum was altogether small. Where the brain had been 


* An interesting case of this kind has been recorded by Prof. 8S. Van der Kolk. 
Essay translated in vol. xi. of New. Syd. Soc. Publications. 1861. 
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sliced off its surface had sunk in very deep, and had left a cavity 
filled with a vascular spongy substance containing ill-formed 
nerve-fibres. You will observe, here, that in the modelling of the 
skull, the left side has become in every part less capacious than 
the right, adapting itself to the diminished brain without any 
hypertrophy of the bones, 

The cases are very rare in which hypertrophy of any other bones 
than those of the skull occurs in connection with what is recog- 
nised as disease. For, as I have said, the bulk of most of the other 
bones is principally determined by the activity of the muscles 
fixed on them; and a morbidly excessive action of muscles, 
sufficiently continued to produce hypertrophy of bones, is seldom, 
if ever, met with. 

But there is a condition of bones so similar to hypertrophy in 
many respects, and so little different from it in any, that I may 
well speak of it here; yet not without acknowledging that nearly 
all I know about it is derived from Mr. Stanley. 

When any of the long bones of a person who has not yet 
attained full stature is the seat of disease attended with unnatural 
flow of blood in or near it, it may become longer than the other or 
more healthy bone. For example, a lad, suppose, has necrosis of 
the femur, it may be of a small portion of it, and he may recover 
completely from this disease ; but for all his life afterwards (as I had 
constant opportunity, once, of observing in a near relative) he may 
be lame, and the character of his lameness will show that the limb 
which was diseased is now too long; so that he is obliged, in 
walking, to lift the lame leg, almost like a hemiplegic man, lest 
his toe should trip upon the ground. 

Such cases are not uncommon: I once saw, with Mr. Stanley, a 
member of our profession, in whom this elongation of one femur 
had taken place to such an extent that he was obliged to wear a 
very high shoe on the other, that is, the healthy, limb. And this, 
which he had adapted for himself, affords the only remedy for the 
inequality of limbs. Nor is the remedy unimportant: for to say 
nothing of the unsightly lameness which it produces, the morbid 
elongation of the limb is apt to be soon complicated by one or two 
serious consequences. LEither the patient, in his endeavours to 
support himself steadily and upright, will acquire first the habit, 
and then the malformation, of talipes of the healthy limb; or else, 
through the habit of always resting on theshort, healthy, and stronger 
limb, he will have lateral curvature of the spine, Cases of both 
these kinds have occurred in Mr. Stanley’s practice; being 
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brought to him for the remedy, not of the elongated femur, but 
of the consequent deformity of the foot or the spine. 

. A considerable elongation of the lower extremity almost always 
depends on the femur being thus affected: another, and very 
characteristic result, ensues from the same kind of hypertrophy 
when it occurs in the tibia. The femur can grow longer without 
materially altering its shape or direction, but the tibia is tied by 
ligaments at its two ends to the fibula; so that when it lengthens, 
unless the fibula should lengthen to the same extent, it, the tibia, 
must curve; in no other way except by the lengthening of the 
ligaments, which I believe never happens to any considerable 
extent, is elongation of the tibia possible, 

Tibize thus curved are far from rare; specimens are to be found 

in nearly every museum; yet I know of none in which the patho- 
logy of the disease is clearly shown, except one 
in the Museum of St. Bartholomew’s (Subser. A, Fra. 6. 
46), which is here sketched, Fig. 5. In this, 
the fibula, and the healthy tibia of the opposite 
limb, are preserved with the elongated tibia. 
The anterior wall of this tibia, measuring it over 
its curve, is more than two inches longer than 
that of the healthy one: the posterior wall is 
not quite so long. 

In all such specimens you may observe a 
characteristic form of the curve, and its dis- 
tinction from the curvature of rickets. The 
distinction is established by these particulars: 
the ricketty tibia is always short; the other is 
never short, and may be longer than is natural: 
in the ricketty one the articular ends always 
enlarge very suddenly, for the shortening is 
due to the imperfect formation of the ends of 
the shaft ; in the elongated tibia, there is usually 
even less contrast of size between the shaft and 
epiphyses than is natural, because the elonga- 
tion of the shaft is commonly attended with some 
increase of its circumference : but, especially, the 
ricketty tibia is compressed, usually curved in- 
wards, its shaft is fattened laterally, and its mar- 
gins are narrow and spinous; while in the elon- @ 
gated tibia, the curve is usually directed for- 
wards, its margins are broad and round, its surfaces are convex, 
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and the compression or flattening, if there be any, is from before 
backwards, 

The elongation of the bones in these cases may occur, in diffe- 
rent instances, in two ways. In some cases it seems due to that 
change in bone which is analogous to chronic inflammation of 
soft parta, and which consists in the deposit of the products of 
inflammation in the interstices of the osseous tissue, their accu- 
mulation therein, and the remodelling of the bone around them 
as they accumulate. Such a change appears to have occurred in 
the specimen from which the sketch was taken, and would neces- 
sarily give rise, in a growing bone, as it does in soft parts, to 
enlargement in every direction, to elongation as well as increase of 
circumference. 

But, in other cases, the elongation is probably due to the more 
genuine hypertrophy which follows the increased flow of blood. 
When, for example, a small portion of bone, as in circumscribed 
necrosis, is actively diseased, all the adjacent part is more vascular ; 
hence may arise a genuine hypertrophy, such as I have shown in 
hair under similar circumstances. Or, when an ulcer of the in- 
teguments has long existed in a young person, the subjacent bone 
may share in the increased afflux of blood, and may enlarge and 
elongate. Even, it appears, when one bone is diseased, another in 
the same limb may thus be increased in length. A remarkable 
instance of this kind has lately been observed by Mr. Holden, in 
@ young man, who, in childhood, had necrosis of the left tibia, one 
of the consequences of which was defective growth of the left leg, 
with shortening to the extent of more than an inch. Yet the 
whole limb is not shorter than the other; for, without any ap- 
parent morbid change of texture, the femur of the same side has 
grown so as to compensate for the shortening of the tibia. 

An interesting example of similar increased growth of one bone, 
in compensation for the weakness of another, is found sometimes in 
cases of ill-repaired fractures or diseases of the tibia. The fibula, 
at the part corresponding with the weak portion of the tibia, is in 
such cases strengthened sufficiently for the support of the limb. 
So in a specimen in the Museum of St. Bartholomew’s (Ser. 3; 
86), taken from a dog ten weeks after a piece of the radius was 
cut out with its periosteum, while the gap in the radius is filled 
with only soft tissue, the exactly corresponding portion of the ulna 
is increased by the formation of new bone beneath its periosteum. 

I must not forget to say, that the interest of these cases of 
inequality of the limbs, by lengthening of one of the bones, is 
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increased by comparison with another class of cases in which a 
great or greater inequality of length depends on one limb being 
anormally short. In these the short limb has been the seat of 
atrophy, through paralysis of the muscles dependent-on some of 
the very numerous conditions in which they may be rendered 
inactive. The complication of the cases, the talipes, and the cur- 
vatures of the spine, depending, as they do, on the inequality of 
the length of the limbs, from whatever cause arising, will be alike 
in both; and much care may be needed in diagnosis, to tell 
which of the limbs, the long one or the short one, is in error. 
The best characters probably are, that when a limb is, through 
disease or atrophy, too short, it will be found, in comparison with 
the other, defective in circumference as well as in length; ita 
muscles, partaking of the atrophy, will be weak and flabby, and 
all its tissues will bear signs of imperfect nutrition. If none of 
these characters be found in the short limb, the long one may be 
suspected; and this suspicion will be confirmed, if there be found 
in it the signs of increased nutrition, such as enlargement, growth 
of hair, and the rest: or if, in the history of the case, there be 
evidence of a disease attended with an excess in the supply of 
blood. 


Continuing to select from the Museum only such examples of 
hypertrophy as may illustrate its general pathology, I pass over 
many, and take next, those which display the formation of corns ; 
a subject which, while Hunter deemed it worth consideration, we 
shall not be degraded by discussing. He made many preparations 
of corns, to show not only the thickening of the cuticle, but the 
formation of the little sac of fluid, or bursa, between the thickened 
cuticle and the subjacent articulation. His design appears to 
have been mainly, to illustrate the different results of pressure ; 
to show how that which is from without produces thickening ; that 
from within, thinning and absorption of parts. He says, having 
regard to these specimens, ‘The cuticle admits of being thickened 
from pressure in all parts of the body: hence we find that on the 
soles of the feet of those who walk much, the cuticle becomes very 
thick; also on the hands of labouring men, We find this where- 
ever there is pressure, as on the elbow, upper part of the little toe, 
ball of the great toe, &c. The immediate and first cause of this 
thickening would appear to be the stimulus of necessity given to. 
the cutis by this pressure, the effect of which is an increase of the 
cuticle to defend the cutis underneath. Not only the cuticle 
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thickens, but the parts underneath ; and a sacculus is often formed 
at the root of the great toe, between the cutis and ligaments of 
the joint, arising from the same cause, to guard the ligaments 
below.’* 

In another place he says, ‘ When from without, pressure rather 
stimulates than irritates; it shall give signs of strength, and 
produce an increase of thickening: but, when from within, the 
same quantity of pressure will produce waste ’ [as illustrated in Nos. 
120 and 121 in the Pathological Museum}; ‘ for the first effect of 
the pressure from without is the disposition to thicken, which is 
rather an operation of strength; but if it exceeds the stimulus of 
thickening, then the pressure becomes an irritator, and the power 
appears to give way to it, and absorption of the parts pressed takes 
place ; so that Nature very readily takes on those steps which are to 
get rid of an extraneous body, but appears not only not ready to 
let extraneous bodies enter the body, but endeavours to exclude 
them by increasing the thickness of the parts.’ f 

It is evident from these passages that Mr. Hunter was aware 
that pressure from without might produce atrophy ; though he 
may appear to favour the belief, which, I think, is commonly 
adopted as on his authority, that the direction of the pressure is 
that which determines its result. Really, the result seems to depend 
more on whether the pressure be occasional or constant. Constant 
extra-pressure on a part always appears to produce atrophy and 
absorption ; occasional pressure may, and usually does, produce 
hypertrophy and thickening. All the thickenings of the cuticle 
are the consequences of occasional pressure; as the pressure of 
shoes in occasional walking, of tools occasionally used with the 
hand, and the like: for it seems a necessary condition for 
hypertrophy, in most parts, that they should enjoy intervals in 
which their nutrition may go on actively. But constant pressure, 
whether from within or from without, always appears to give rise 
to unrepaired absorption : and most museums contain interest-~ 
ing examples of its effects. 

Some vertebre in the College Museum (121 A.) illustrate very 
weil the results of pressure by aneurisms and tumours. So far as 
themselves are concerned, the pressure of the aneurism was from 
without inwards; yet they are atrophied; not ulcerated, but 
hollowed out, and re-modelled in adaptation to the shape of the 
aneurismsl sac: their cancellous tissue is not exposed, but, as in 


* Hunter's Works, vol. i. p. 560. + Ibid. vol. iti. p. 466, 
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the natural state, is covered by a complete thin external layer of 
compact tissue. 

The pressure of a loose mass of bone in the knee-joint (No. 955 
in the same Museum) was from without inwards; but its result 
was atrophy, as shown in the formation of a deep pit at the lower 
end of the femur, in which it lay safely and almost tightly lodged. 

Again, the effect of constant pressure is shown in the cases in 
which one of the lower incisor teeth of a rodent animal has 
continued its growth after the loss of the corresponding upper 
incisor, and, being no longer worn down by attrition in growing, 
attains an unnatural length. In such a case the extremity of the 
tooth, turning round so as to form nearly a complete circle, has 
come into contact with the side of the lower jaw, and (like, as they 
tell, the Fakir’s finger-nails growing through the thickness of his 
clenched hand) it has perforated the whole thickness of the jaw; 
the absorption consequent on its pressure making way for its 
onward course. 

A yet stranger example was taken from the body of a woman in 
the dissecting-room of St. Bartholomew’s Hospital, and the speci- 
men (Ser. 1; 232) tells all the history that can, or perhaps need, be 
given. She had an aperture in the hard palate, and for remedy of 
its annoyance used to wear a bung, or cork, in it. But the constant 
pressure of so rough an obturator produced absorption of the edges of 
the opening, making it constantly larger, and requiring that the cork 
should be often wound-round with tape to fit the widening gap. 
And thus the remedy went on increasing the disease, till, of all the 
palatine portions of the upper maxillary and palate bones, nothing 
but their margin or outer shell remains: the rest is all absorbed. 
The antrum is on each side obliterated by the apposition of its 
walls, its inner wall having probably been pushed outwards as the 
plug was enlarged to fit the enlarging aperture in the palate. 
Nearly the whole of the vomer also has been destroyed, and the 
superior ethmoidal cells are laid open. 

Lastly, as an instance in which, in the same part, permanent 
pressure produced atrophy, and occasional pressure hypertrophy, I 
may show a Chinese woman’s foot. The bandaging, and constant 
compression in early life, produced this diminished growth; but 
afterwards, when, with all the miserable doublings-up and crowding 
of the toes, the foot was used in walking, the parts of pressure 
became the seats of corns. 

We may sometimes observe the same contrast after amputa- 
tions. A hole may be absorbed in an upper flap where it lies on 
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the end of the bone, and is subject to the constant pressure of its 
own weight; but, in older stumps, the greater occasional pressure 
on the artificial limb leads to thickening and hardening of the 


These examples, then, may suffice to show, as I have said, that 
constant pressure on a part produces absorption ; occasional 
pressure (especially if combined with friction) produces thickening 
or hypertrophy; and that these result whatever be the direction 
of the pressure, And, yet, let me add that Mr. Hunter was not far 
wrong,—he never was; for nearly all pressures from without are 
occasional and intermittent, and nearly all pressures from within, 
arising, as they do, from the growth of tumours, the enlargement of 
abscesses, and the like, are constant. 
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LECTURE V. 
ATROPHY: DEGENERATION. 


I propose now to consider the subject of Atrophy; the very 
contrary of the hypertrophy which I endeavoured to elucidate in 
the last two lectures. 

By atrophy is commonly implied, not the cessation or total. 
privation of the formative process in a part, but its deficiency; and, 
as I limited hypertrophy to the cases in which an increased power 
is acquired for a part by the growth, or by the development, of 
healthy tissue; so shall atrophy be here taken to mean only that 
process by which a part either simply wastes and is reduced in size, 
with little or no change of texture, or else, gradually and regularly 
degenerates. 

By the terms of this limitation it is implied, that, as there are 
two modes of hypertrophy, the one with growth, the other with 
development; so there are two modes of atrophy, the one with 
simple decrease, the other with degeneration, of tissue. In both, 
there is a loss of functional power in the part; but in one, this 
loss is due to the deficient quantity, in the other to the deteriorated 
quality, of the tissue. But, as in hypertrophy the development 
and the growth of the affected part usually concur, so, in atrophy, 
a part which becomes smaller usually also degenerates, and one 
which degenerates usually becomes smaller. Still, one or other of 
these, either the decrease or the degeneration, commonly prevails; 
and we shall see reasons why the distinction is very necessary to 
be made. 

Let me first state, and even at some length, what is to be 
understood by degeneration, and how its effects may be distinguished 
from those of disease. 

IT implied in a former lecture, that the maintenance of a part 
in its nutrition must not be understood as being the maintenance of 
an unchanged state: rather, each part may be said to present a series 
of minute progressive changes, slowly effected and consistent with 
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that exercise of its functions which is most appropriate to the 
successive periods of its existence. 

Now, after a certain length of life, these changes accumulate 
into a very noticeable deterioration of all, or nearly all, parts of the 
body; and they suffer a manifest loss of functional power. Thus 
changed, we say they are degenerate: these accumulated changes 
are the signs of decay, the infirmities of age, the senile atrophy. 
They are the indications of defective formative power, and often 
speak more plainly of old age than do the years a man may have 
counted; they testify that the power which prevailed over the 
waste of the body in childhood and youth, and maintained the 
balance in vigorous manhood, has now failed: as the tide, after a 
flood and a period of rest, turns and ebbs down. 

All the expressions usually employed about these changes imply 
that they -are not regarded as the results of disease: nor should 
they be; they are, or may be, completely normal; and were it not 
that the forces which are efficient in degeneration are, probably, 
very different from those which actuate the formative processes, we 
might justly call the degeneration of advanced age another normal 
method of nutrition. For, to degenerate and die is as normal as 
to be developed and live: the expansion of growth and the full 
strength of manhood, are not more natural than the decay and 
feebleness of a timely old age; not more natural, because not more 
in accordance with constant laws, as observed in ordinary condi- 
tions. As the development of the whole being, and of every 
element of its tissues, is according to certain laws, so is the whole 
process regulated by which all that has life will, as of its own 
workings, cease to live. The definition of life that Bichat gave is, 
in this view, as untrue as it is illogical. Life is so far from being 
‘the sum of the functions that resist death,’ that it is a constant 
part of the history of life that its exercise leads naturally to decay, 
and through decay to death. 

Of the manner in which this decay or degeneration of organisms 
ensues we know but little. Till within the last few years the 
subject of degenerations was scarcely pursued: and even of late, the 
inquiries, which ought to range over the whole field of living 
nature, have been almost exclusively limited to the human body. 

Yet, it could not be without interest to watch the changes of the 
body as life naturally ebbs; changes, by which all is undone that 
the formative force in development achieved; by which all that 
was gathered from the inorganic world, impressed with life, and 
fashioned to organic form, is restored to the masees of dead matter ; 
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to trace how life gives back to death the elements on which it had 
subsisted; the progress of that decay through which, as by a 
common path, the brutes pass to their annihilation, and man to 
immortality. Without a knowledge of these things our science 
of life is very partial, very incomplete. And the study of 
them would not lack that peculiar interest which appertains to 
inquiries into final causes. For all the changes of natural decay 
or degeneration in living beings indicate this design; that, being 
gradual approximations to the inorganic state of matter, they 
lead to conditions in which the elements of the body, instead of 
being on a sudden and with violence dispersed, may be collected 
into those lower combinations in which they may best rejoin the 
inorganic world; they are such, that each creature may be said to 
die through that series of changes which may best fit it, after 
death, to discharge its share in the economy of the world, either by 
supplying nutriment to other organisms, or by taking its right 
part in the adjustment of the balance held between the organic 
and the inorganic masses. 

Nor would the student of the design of these degenerations do 
well to omit all thought of their adaptation, in our own case, to 
the highest purposes of our existence. When, in the progress of 
the ‘calm decay’ of age, the outward senses, and all the faculties 
to which they minister, grow dim and faint, it may be on purpose 
that the Spirit may be invigorate and undisturbed in the contempla- 
tion of the brightening future; that, with daily renewed strength, 
it may free itself from the encumbrance of all sensuous things, or 
may retain only those fragments of thought or intellectual know- 
ledge which, though gathered upon earth, yet bear the marks of 
truth, and being Truth, may mingle with the Truth from Heaven, 
and form part of those things in which Spirits of infinite purity 
and knowledge may be exercised. 

Moreover (and this is in the closest relation to my present subject), 
the changes of natural degeneration in advanced life have a direct 
importance in all pathology; because they may guide us to the 
interpretation of many similar anomalies which, while they occur 
in earlier life, we are apt to call diseases, but which are only 
premature degenerations, and are to be considered, therefore, as 
methods of atrophy; as defects, rather than as perversions, of the 
nutritive process; or as diseases, only in consideration of the time 
of their occurrence.* | 


* One can here have in view only the cases in which the ase Spat affects the 
whole, or some considerable part, of. an organ; for it is very probable that some of the 
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The changes that mark the progress of natural decay or degene- 
ration in old age, and that may, therefore be regarded as the 
typical instances of simple defective nutrition, seem to be these : — 
1, Wasting or withering; the latter term may imply the usually 
coincident wasting and drying which constitute the emaciation of 
a tissue. 2. Fatty degeneration, including many of what have been 
called granular degenerations. 3. Earthy degeneration, or calci- 
fication. 4. Pigmental degeneration. 5. Thickening of primary 
membranes, 

Of each of these let me cite one or two examples. 

Of withering, or wasting and drying, which is perhaps the 
commonest form of atrophy, we have abundant instances in the 
emaciation of old age; in which, while some parts are removed by 
complete absorption, others are only decreased in size, and lose 
the succulency of earlier life. But this withering atrophy must 
not be confounded with the mere drying and collapse of tissues, 
which ensue in cases in which fluids are discharged in excessive 
quantity, as in cholera, diabetes, and hemorrhage. <A good 
illustration of the natural withering of the elementary structures 
of a part is afforded in the hardening and drying (cornification) 
of the epithelial cells. This is especially exhibited by the tes- 
selated epithelium and cuticle, the cells of which, in their progress 
from the deeper to the superficial layers, not only become harder 
and dryer, previous to their final separation, but assume a flattened, 
withered aspect. 

The fatty degeneration in senility is best shown, as a general 
occurrence, in the increasing obesity which some present at the 
onset of old age, and in the general fact that there is more fatty 
matter in all the tissues, and most evidently in the bones, than 
there is in earlier life; while, as local senile fatty degenerations, 
we find the arcus senilis, or fatty degeneration of the cornea, and 
the accumulating fatty or atheromatous degenerations of arteries. 

The calcareous degeneration is, in old age, displayed in the 
gradual increasing proportion of earthy matter in the bones; in 
the extension of ossification to cartilages, which, in all the period 
of vigour, had retained their embryonic state; and in the increas- 
ing tendency to earthy deposits in the arteries, and other parts. 

It may manifest itself in one or other of two ways, either as a 
degenerations which we see en masee in the organs of the old, or in the seats of pre- 
mature defect of nutrition, are the same as occur naturally in the elementary structures 
or molecules of organs, when the term of their natural life is ended, previous to their 


being absorbed and replaced, as it were by one particle at a time, in the regular pro- 
cess of nutrition. 
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eretification, that is, a mere deposition of lime salts, or as a true 
ossification, that is, accompanied by the formation of lacunsz and 
canaliculi, -cancellated, and compact tissue, and even, in some 
cases, periosteum. In most instances these two forms are so well 
marked, and the differences between them, both to the naked eye 
and the microscope, are so obvious, that there can be no difficulty in 
distinguishing one from the other. The simple calcareous deposit 
no definite structure, and is generally so fragile as readily 
to crumble down beneath the fingers, whilst the true ossific forma- 
tion presents all the well-known characterg of bone. But it is not 
unusual to meet with instances of calcareous degeneration in which 
it is not so easy to pronounce with certainty if the formation be 
true bone or not. In these cases the substance may be hard and 
compact, but the existence of a lacunary structure is not very 
decided. Small dark-looking spaces, appearing like veryimperfectly 
formed lacunz, may occasionally be seen, irregular in size, shape, 
and arrangement, and destitute of canaliculi, These remind one 
somewhat of the imperfect structures met with in the cement and 
granular layer of the crusta petrosa of the fang of a tooth. 
Probably the best test of the lacunary nature of these irregular 
spaces would be the detection in them of nuclei, such as are found 
in the lacune of true bone. 

The tendons not unfrequently exhibit true bony growths in their 
interior, which may either spring from the surface of attachment 
and extend for a greater or less distance into their interior, or may 
exist as distinct isolated masses in their substance. In the mus- 
cles, also, very extensive bony growths occasionally take place. 
Mr. Hawkins* has recorded a very curious case, in which there 
was a most extensive formation of bone in the voluntary muscles, 
and there is in the Museum of the College a preparation in which 
nearly all the muscles of the back have undergone ossification. 
Whether in cases such as these the bone is formed in the muscular 
fibre itself, or originates in the connective tissue beween the fibres, 
and by its growth produces through pressure atrophy and destruc- 
tion of the proper muscular substance, has been made a matter 
of question, but there are very strong grounds for believing the 
latter to be the case; the formation of bone in connective tissue 
being a well-recognized fact in development. 

The pigmental degeneration has its best instances in the 
gradually accumulating black pigment, spotting and streaking the 


* Med, Gaz. vol. xxxiv. 1844, p. 273. 
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lungs; in the slate or ash colour, which is commonly seen in the 
thin mucous membranes of the stomach and intestines of old 
persons; in pigmental discolorations of the skin, which are mani- 
fested in their highest form, though not necessarily occurring in 
old persons, in apparent connection with disease of the supra-renal 
capsules, as first pointed out by Dr. Addison; in the black spotting 
of the arteries of some animals, in which pigment seems te hold 
the place of the fatty degeneration so usual in our own agteries,* 
and, under some as yet imperfectly understood conditions, jn the 
accumulation of pigment in considerable quantities, not merely in 
the walls of the blood-vessels, but even in the tubes themselves.} 

Of the thickening of primary membranes we have indications in 
the usual thickening of the tubules of the testes, and, I think, of 
some other glands, as their function diminishes in old age; in the 
opaque white thickening of the primary or inner membrane of 
nearly all blood-vessels; and in the thickening of the wall of 
cartilage-cells in senile and some other ossifications. To this, also, 
we have a strong analogy in the thickening of the cell-walls of the 
heart-wood of plants. 

These changes, singly or in various combinations, constitute the 
most evident degenerations of oldagein man. Their combinations 
give rise to numerous varieties in their appearance; such as, e. g., 
the increase of both fatty and earthy matter in old bones; the 
dry, withered, and darkly-tinged condition of the epidermis; the 
coincident fatty and calcareous deposits in the arteries; the thick- 
ened walls and fatty contents of the seminal tubes. But, at 
present, I need not dwell on these; nor on the conditions which 
determine the occurrence of one rather than another mode of 
degeneration ; for these I cannot tell. 

Now, if we observe the conditions in which these senile, and 
therefore typical, examples of degeneration are imitated in earlier 
life, they are such as indicate that the changes are still to be 
ascribed to a defect, not to a perversion, of the conditions of 
nutrition or of the vital foraes. 

Thus, these changes are all especially apt to occur in a part af 


wv 
* In Virchow’s Archiv, 1859, vol. xvls an abstract is given of an inasgurél 
dissertation by Von Stein, in which it is ied thee in ey cases of diseases of 
the brain, which he examined, pigment was deposited, mostly in the middle and outer 
coats of the vessels, in no leas than fifty-three cases. 

¢t A lengthened account of this form of pigment deposit in the pe ca onperaly 
of the liver, spleen, brain, and otherviscera, has been given Wy Frerichs in his Clinical 
Treatise on Diseases of the Liver. In the Medico-Chirurgical Review 1861 (vol. 27), 
Dr. Laycock has published an article on morbid, cutaneous, pigmentary changes, in 
which the question of pigment deposits is discussed very fully. 
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which the. functions are abrogated: a motionless limb wastes or 
becomes fatty as surely as an old one does. They are found 
ensuing when one or more of the conditions of nutrition are re- 
moved, not changed. For example, a fatty degeneration of part of 
a heart may ensue when, through disease of a coronary artery, its 
supply of blood is diminished. They often occur in parts that 
fail to attain the development for which they seemed to be in- 
tended,’ Thus fatty degeneration usually ensues in the cells of 
unfréifful Graafian vesicles.* In short, all their history, when 
ere can trace it, is that of atrophies. 

* ‘We may therefore safely hold, that as the changes to which the 
several tissues are naturally prone in old age are certainly the 
results of defect, not of perversion, of the nutritive process, so are 
the corresponding changes when they happen in earlier life, 
although, through their appearing prematurely, they may bear the 
features of disease. 

The distinction between degeneration and disease is essential, 
though often it may be obscure. Degeneration, as to its process, is 
natural, though it may be premature; diséase is always unnatural : 
the one has its origin within, the other without the body: the one 
is constant, the other as various as the external conditions in which 
it may arise: to the one we are prone, to the other only liable. 

The generaediiagnostic characters of degenerations are chiefly 
these :-— 

re They are stich changes as may be observed naturally occur- 
ring, in '*me or more parts of the body, at the approach of the 
natural termination of life, o#:if not then beginning, yet then 
regularly increasing. 

2. They are changes in which the new material is of lower 
chemical composition, i. e., is less gemote from inorganic matter, 
than that of which it takes the place. Thus fat is lower than any 
nitrogenous erganic compound, and gelatine lower than albumen, 
and earthy matter lower than all these. 

3. In structure, the degenerate part is less developed than that 
of which it takes the place: it is either ufore like inorganic matter, 
or leas sdvanced beyond the: forma: of the mere granule-or the 
sim ppbogoh ‘to crystalline form in the earthy 
matter of bones, and the “orystals in certain old vegetable cells, ,, 
are characteristic 6f degeneration; and so are the granules of 
pigment and of many granular degenerations, and the globules of 





* Reinhart, in Tranbe’s Beitriige, B. i. p. 146. 
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oil that may replace muscular fibres or the contents of gland-cells, 
and the crystals of cholestearine that are often mingled with the 
fatty and earthy deposits. 

4. In function, the part has less power in its degenerate than 
in its natural state. 

5. In its nutrition, it is ha seat of less frequent and less active 
change, and without capacity of growth, or of developmént. 

Such are the characters by which in general we might separate 
the processes and results of degeneration from those of disease, 
and of natural nutrition. But we must remember always that the 
process of degeneration may concur with either of those from 
which, in its typical examples, it may be so clearly separated. It 
may mingle with development; or, at least, by a process of dege- 
neration, a part may become adapted to a more developed condition 
of the system to which it belongs. So it is in the process of 
ossification. It is usual to speak of cartilage as being developed 
into bone, and to regard bone as the more developed and more 
highly organised of the two tissues. But I think it is only ina 
yery limited sense that this mode of expression is just. Professor 
Owen, in some admirable remarks* on the cartilaginous state of 
the endo-skeleton of Chondropterygian fishes, has said—‘I know 
not why a flexible vascular animal substance should be supposed 
to be raised in the histological scale because it has become im- 
pregnated, and, as it were, petrified by the abundant intussus- 
ception of earthy salts in its areolar tissue. It is perfectly intelli- 
gible that this accelerated progress to the inorganic state may be 
requisite for some special office of such calcified parts in the 
individual economy; but not, therefore, that it is an absolute 
elevation of such parts in the series of animal tissues.’ Let me 
add, that all that one sees. of the life of cartilage, in the narrower 
survey of the higher mammalia, is conformable with this view, and 
would lead us to speak of its change into bone as a degeneration, 
rather than a development. The change is effected not only in 
the vigour of life, but as constantly, in certain parts, in its decay ; 
and, whenever it is effected, the part that has become bone almost 
ceases to grow, except by superaddition: the interstitialyhanges 
of normal nutrition are reduced to their lowest stage. Cartilage, 
too, is less frequently and less perfectly repaired after i injury than 
bone is; and its repair is commonly effected by the production of 
bone; yet it is contrary to all analogy for a lower tissue to be 
repaired by the formation of a higher one. It may be added that 


* Leetures on Comparative Anatomy, vol, ii. p. 146. 
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the granular, and in some instances even crystalline, form, in 
which the earthy matter of bone is deposited, is inconsistent with 
the supposition that its animal matter has acquired a higher 
development than it had before in the state of cartilage. So far, 
therefore, as its position in the series of animal tissues is concerned, 
bone should be placed below cartilage; as a tissue which has 
degenerated into a state of less active life, and has acquired 
characters that approximate it to the more lowly organised and to the 
inorganic substances. An osseous skeleton is, indeed, proper to the 
most highly developed state of the individual, and in this relative 
view bone appears superior to cartilage: but, with as much right, 
in the same view, the atrophied thymus gland, and the renal 
capsules almost arrested in their growth, might claim to be 
regarded as developments from their footal state; for these, also, 
are normal parts of the more perfect organism: they are like the 
degenerate members of an ennobled society, except in that, in 
their humiliation, they augment the common weal. 

The points of contact, and even of complete fusion, are yet more 
numerous between degeneration and disease. In many diseases, 
probably even in the whole class of inflammations, a degeneration 
of the affected tissue is a constituent part of the morbid process ; 
and in many cases we must still doubt whether the changes of 
texture that we observe are the results of degeneration or of 
disease. Among these are the instances of the simple softening of 
certain organs, such as the brain and spinal cord, and the lique- 
factions of inflammatory exudations in the suppurative process. 
If we limit the term degeneration to the changes that imitate the 
typical examples of old age, these changes cannot be included 
under it; but they may be if we consider the conditions in which 
they occur, and the mere decrease of power which some of them 
manifest. The softening of the brain and spinal cord, for example, 
occurs in some cases through mere defect of blood; in some 
through mere abrogation of function; it is often concurrent with 
distinct signs of atrophy; and, as I shall describe in the next 
lecture, it is attended with changes that closely imitate those of 
fatty degeneration. On the whole, therefore, while admittipg the 
difficulty that must often occur in endeavouring to separate such 
changes as these from the effects of disease, or of local death, yet 
I think we should do well to classify them under such a title as 
that of ‘liquefactive degeneration.” 


* This is perhaps the best Blues to advert to a peculiar pathological condition, to 
which much attention has been of late years directed, under the name of Amyloid 
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The sum of this discussion respecting -degenerations is as 
follows:—We observe certain changes naturally ensuing in the 


degeneration. It must be confessed, however, that its pathological history is, at present, very 
defective, so that we are but imperfectly acquainted, not only with the exact nature of 
the substance found in this so-called degeneration, but even with the conditions under 
which its formation takes place. Neither cun we say with any certainty, that it, like 
the degenerations already enumerated (p. 72), marks the progress of natural decay, or 
degeneration in oldage. Although the name ‘amyloid’ has been but recently given by 
Virchow to the substance which produces the peculiar waxy, or sago-like appearance, 
so characteristic of the presence of amyloid, in the organs or textures, yet in its best 
marked forms, at least, the occasional existence of an abnormal material in them had been 
ulready recognised, and described as the lardaceous, or waxy degeneration. Virchow 
had in the first instance observed (Archiv, vol. vi. p. 135), that when iodine was added to 
the round concentric bodies found in the ependyma of the ventricles of the brain, a blue 
colour was produced, which was changed to a beautiful violet on the addition 
of sulphuric acid. From these reactions he supposed that these structures were of the 
nature of cellulose, and he named them corpora amylacea. He subsequently extended 
his researches to morbid textures (Archiv, vol. vi. et seq.), and found that when a 
solution of iodine was brushed over the surface of parts presenting the wax-like change, 
that a dark yellowish-red colour was produced, which, on the careful addition of sul- 
phuric acid, was converted to a blue or violet. Certain resemblances in colour, under 
the use of the same re-agents, were thus shown to exist between the corpora amylacea 
of the brain and the peculiar material present in the waxy degeneration, from which 
it was supposed that an identity, or close resemblance in chemical composition, existed 
between them, These conclusions of Virchow respecting the chemical nature of this ma- 
terial ure fur from being generally accepted by coihologista amongst whom there is much 
difference of opinion as to its composition. And, indeed, it is not difficult to see wh 
such diversities of opinion should exist, when we consider how it is incorporated vith 
the substance of the normal textures; how hard it must therefore be to free it from 
them and from blvod, so as to isolate it in sufficient quantities for analysis. Thus we 
find that H. v. Meckel (Annal. des Charite Krank. Jahrgang, iv.) argues in favour of 
its being cholestearine. C. Schmidt, again (Annalen der Chemie, B. ex. p. 250), con- 
cludes from his analyses that it is not an oxy-hydrocarbon analogous to the non- 
nitrogenous cellulose, but a nitrogen-containing compound. He was unable to convert 
jt into sugar. Messrs, Bristuwe and Ord (Trans. Path. Soc. Lond. vol. x.) are inclined to 
regard it as allied rather to fibrine than to amylaceous matters. Dr. Harris (On the 
Nature of the Substance found in the Amyloid Degeneration, 1860) considers that its 
reactions indicate its analogy, not its perfect identity, with tho substances of the 
amylaceous group. Whilst Billroth (Beitrige zur Path. Histologie) thinks that it is 
proved that amyloid is neither pure cholestearine, nor pure starch or cellulose, but 
a body of complex composition, the exact nature of which has yet to be discovered. 

But, whatever be its chemical composition, there can be no doubt that a substance, 
presenting the reactions with iodine and sulphuric acid already described, is under 
some pathological conditions most extensively distributed in the organs and textures 
of the body. It has been especially demonstrated in the liver, spleen, kidneys, 
lymphatic glands, intestinal canal, and even in cartilage. It occurs as an amorphous, 
homogeneous material, infiltrated into the very substance of the texture, and primarily 
affects the smull arteries, in the fibro-cells of the middle coat of which it is apparently 
first deposited. The arterial walls in this manner gradually become thickened, and 
the calibre of the vessel diminished so that the part assumes an anemic ap ce. 
From the blood-vessels it may extend to the proper tissues of the orguns, and exist in 
the secreting cells of a gland so as to communicate the peculiar, dull, semitransparent, 
wax-like appearance to the texture. 

But although sufficient evidence has not yet been adduced to justify one in con- 
cluding that the amorphous material infiltrated into the substance of parts in the 
amyloid mph derdiohons is cellulose or starch, yet there appear to be strong grounds for 
supposing that starch, in its granular or corpuscular form, may exist in the normal 
textures. The corpuscula amylacea, already referred to as occurring in the brain, are 
regarded by several trustworthy observers as true starch-corpuscles. Mr. Busk 
(Quart. Jal. Mic. Science, Jan. 1854) was the first who distinctly affirmed, from their 
structural, physical, and chemical properties, this correspondence; and Virchow him- 
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tissues during advanced age, and we ascribe these to defect, not to 
disorder, of the formative process: we notice the same or similar 
changes in earlier life, and we refer them to a similar defect, and 
class them as methods of atrophy: we seem justified in thus 
regarding them, by the general fact that they often have the same 
origin, and are concurrent, with the atrophy which is attended 
with merely defective quantity of tissue; and lastly, we regard 
certain changes of texture, such as some forms of softening of 
organs, as degenerations or atrophies, because, though they are not 
natural in old age, they occur in nearly the same conditions, and 
manifest some of the same characters, as the atrophies which 
imitate those of senility. 


Among the degenerations that I have enumerated, that which 
may best be used for general illustration of the whole process, is 
the fatty. This deserves a full description, first, because of its 
own great importance in pathology, for there is scarcely a natural 
structure or a product of disease in which it may not occur; and 
secondly, for its illustration of the general doctrine of defective 
nutrition, and for guidance in the study of the degenerations that 
are at present less understood. For we may be nearly sure, that 
general truths, deduced from examples of fatty degeneration, will 
hold equally of the other forms, and especially of the calcareous 
and pigmental; between which and the fatty degenerations there 
are so many obvious features of close resemblance, that I shall 
content myself, having enumerated them, with merely referring to 
the examples of them that will be described in future lectures.* 

The anatomical characters of many examples of fatty degene- 
ration will be described in the next and in subsequent lectures. 
Their principal general feature is, that in the place of the proper 
substance of an elemental structure, e. g. in the place of the 


self, who at one time regarded them as cellulose, now looks upon them as exhibiting 
a ipl Say analogy to vegetable starch. (Cellular Pathologie, Lect. xiii.) In the pros- 
tate gland, also, peculiar laminated concretions have long been known, which give to 
iodine the blue reaction of starch, and which, as Paulizky has recently shown (Virchow’s 
Archiv, vol. xvi. p. 147, 1859), can, by means of saliva, be converted into sugar. 
Dr. Carter (Edin. Med. Jal, August 1855 and March 1858) not only pronounces the 
corpora amylacea, to be starch, but contends, and adduces many observations in sup- 
port of his statement, that starch granules are extensively distributed in the tissues and 
organs of the body, and that they are physiological products of the animal organism. 
Dr. Carter has also observed their presence in certain pathological new-formations, and 
Dr. Beule has found numerous bodies exactly resembling starch granules in a cancerous 
liver (Gulstonian Lectures, p. 91). Mr. Lockhart Clarke has also noticed a consider- 
able deposition of the corpora amylacea around the central canal in a case of disease 
of the spinal cord. (Beale’s Archives, October 1861.) 
* The index will afford at once a sufficient guide to these examples. 
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contents or the nucleus of a cell, or in the very substance of a 
simple membrane, a blastema, or a fibre, minute particles or 
granules are seen, which are recognized as consisting of oily or 
fatty matter, by their peculiar refraction of light, their solubility 
in ether, their aptness to coalesce into larger oil-drops, and, when 
they are very abundant, by the greasiness of the whole tissue, its 
burning with a bright flame, and its yielding to analysis an 
unusual quantity of fatty matter. In examining organs in the 
state of fatty degeneration, we may commonly see the progress of 
the change. in the gradual increase of the fatty particles. Some 
cells, for example, may appear quite healthy; some may deviate 
from health only in containing two or three shining, black-bordered, 
oil-particles; in others, these are increased, and a large part of 
the cell-cavity is filled with minute oil-particles, or with one or 
more larger oil-drops; and in others, the contents of the cell have 
given place to a single cluster of oil-drops. In this last case, the 
degeneration is nearly complete: the transformed cell is called a 
“pranule-cell,’ or, when, as it often happens, the cell-wall has 
wasted and disappeared, it is a ‘ granule-mass;’ and the last stage 
of degeneration is that such masses may break up, their constituent 
molecules may dispart, and the tissue which was an aggregate of 
nucleated cells may become little more than a mass of molecules 
or drops of oily matter. 

It is probably due in part to such disintegration of degenerate 
cells, that, in most organs thus degenerate, abundant fatty matter 
is found free, that is, lying in drops not enclosed, among the 
proper constituents of the tissue. But this free fat is also derived, 
in part, from the degeneration of inter-cellular substance, which 
is usually concurrent with that ensuing in the cells; and in some 
cases (as Virchow has observed in the liver) it so follows the 
arrangement of minute blood-vessels that it may be considered as 
the residue of a direct deposit from them. 

In most instances the fatty degeneration affects, first and chiefly, 
as I have described it, the contents of cells or tubules, or the 
proper substance of membrane or other tissue. And whea if thus 
happens, the nuclei almost always waste, and either shrivel or 
disappear after gradually fading in their outlines. This may be 
commonly seen in the fatty degeneration of the renal and hepatic 
cells, and of the muscular fibres; and it is a fact of some signi- 
ficance, when we remember the constancy and abundance of nuclei 
in actively growing parts. But, in certain cases, as in fatty 
degeneration of cartilages, the change appears to begin in the 
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nuclei, which are gradually transformed into granule masses, while 
the cell-wall may remain unchanged, or may become thickly 
walled or laminated, or may coalesce with the surrounding tissue. 

Such a transformation of a nucleus, while it retains its place and 
general form, might ‘at once suggest that the fatty matter which 
collects in these degenerations is not introduced from without into 
the cells or other elements of the tissues; that it is not placed in 
them, as it may be in the parts around them, as a marbid deposit, 
but rather is one of the products and residues of same chemical 
transformation which they undergo when the proper nutritive 
changes are suspended. We might derive the same suggestion 
from the similarly degenerate muscular fibres; in which we may 
often find the fat particles arranged in the same manner as the 
proper constituents of the fibrils, and looking as if there were 
a gradual transformation of the ‘sarcous elements’ into the little 
oily particles, which, by clustering, and then by fusion, at length 
compose the larger oil-drops. 

We gain other and better evidence of the fatty matter being 
derived from chemical changes in the tissue that is degenerate, 
from many other sources. Such changes are exemplified in the 
production of fatty matters during the spontaneous decompositions 
of nitrogenous substances. Many instances* of this are known, 
but none are so appropriate as the formation of adipocere in 
muscular tissue. Here, as Dr. Quain discovered, the places of 
the muscular fibres, blood-vessels, and nerves, are occupied by 
fatty matter, which could not have existed in them during life, 
which is far too abundant to have been derived from changes in 
the fatty matter that they naturally contain, and which, in con- 
fused crystals, retains their natural shape, size, and arrangement. 
And Dr. Quain has completed the evidence of the chemical nature 
of these degenerative changes, by an artificial imitation of them. 
He has shown that the textures of hearts (and the same is true of 
other parts), when placed in very dilute nitric acid, or in diluted 
spirit, pass into a condition exactly resembling that cf the fatty 
degeneration which I have been describing.t No fact could be 
more apposite to prove that this form of degeneration is an atrophy ; 


* Many are collected by Virchow, in his Archiv, B. i. p. 167; and others by Dr. 
Quain, Med. Chir. Trans. vol. xxxjii. p. 140, et seq. The fants concerning the fereinticn 
of sugar from nitrogenous compounds in the liver are of the same kind. 

tT Dr. Quain has candidly referred to many previous observers by whom similar changes 
Were recognized ; ~~ the honour of the rl if proof, and of the right use of it, pels 
to himself alone. ecting the method of hor chemical transformations by which 
sa se is caeapistea: the best eB8ay is, I think, that of Virchow (Archiy, B, i. 
p 
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for we may be very sure that when imitable chemistry prevails in 
a part, the forces of life, even those of morbid life, are defective or 
suspended in it. 

The whole history of fatty degensrations concurs to prove that 
they are’ the result of defect, not of disekse, of the nutritive 
process; and. that they may be therefore classed with the atrophy. 
which we recognize in merely dirhinished quantity of formation. 
Let me point out the chief features of this history: for even some 
repetition of the earlier part of the lecture will be justified by the 
utility of assigning their right place in pathology to changes of 
which (as is the case with all these degenerations) we are every 
year gathering new and very important illustrations. 

I have said that the types or standards of degenerations are the 
changes naturally ensuing in old age. Now, accumulations of fat, 
which in many parts assume the fortis of the fatty degeneration 
of tissues, are.striking ‘characteristics of old age, and especially of — 
the “commencement of senile infirmities. The results of senile 
atrophy are not, indeed, the same in all persons: rather, you find 
among old people, and you might almost thus arrange them into 
two classes, the lean and the fat; and these, as you may see them 
in any asylum for the aged, impersonate the two kinds of atrophy 
-I have spoken of, as the withering and the fatty degenerations. 

Some people, as they grow old, seem only,to wither and dry 
up; sharp-featuted, shrivelled, spinous old folk, yet withal wiry 
and tough, clinging to life, and letting death have, them, as it 
were, by small instalments slowly paid. Such are the ‘lean and 
slippered pantaloons;’ and their ‘shrunk shanks’ declare the 
pervading atrophy. 

Others, women more often than men, as old and as iknouashed 
as these, yet make a far different appearance. With these the 
first sign of ald age is that they grow fat; and this abides with 
them till, it may be, in a last illness sharper than old age, they are 
robbed even of their fat. These, too, when old age sets in, become 
pursy, short-winded, pot-bellied, pale and flabby ; their skin hangs, 
not in wrinkles, but in rolls; and their voice, instead of -rising 
‘tewards childish treble,’ becomes gruff and husky.* 

These classes ‘of old people, I repeat, may represent the two 
chief forms of atrophy; of that with decrease, and that with fatty 


* “ * Mr. Batlow, in some admirably written ‘G-cneral Observations on Fatty Degenera- 

= aan edical Times and Gazette, May 16, 1852), has pointed out that the climac- 

described by Sir H. Malford, and the Deeline of the Vital Powers in Old 

event described by Dr. Marshall 1 Hall, are probably, in great measure, dependent on such 
fatty degeneration as these persons extremely qxemplify. 
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or other degeneration of tissues. In those of the first 

_ find all the tissues healthy, hardly altered from the time aegis ‘ 
I examined the muscles of suck an one; a woman, seventy six years, 
old, very lean, emaciated, and shrivelled. The fibres were rather, 
soft, yet nearly as ruddy and as strongly marked as those of a 

“vigorous man; her skin, too, was tough and dry; her. bones, 
slender indeed, yet hard and clean; her defect was a ia defect 
of quantity, and of moisture. ¢ 

But in those that grow fat as they grow old, you finds invall the 
tissues alike, bulk with imperfett texture; there is fat laid between, 
and even within, the muscular fibres; fat about and in the fibres 
of the heart, in the kidneys, and all the vessels’; thein bees are 
so greasy that no art can clean them: and they are apt to die 
through fatty degeneration of some important part, such as ‘the 
heart, the minute cerebral blood-versels, or the emphysematous 

-lungs. The defect,of all these tissues is the defect ef quality, 

Now, I do not pretend to account for this. great-difference in the 
concomitants of the other infirmities of old age in different people. 
The explanation probably lies far among the, mysteries of the 
chemical physiology of nutrition, of the formation of fat, and of 
respiratory excretion ; and we may hope to find it when we know 
why, out of the same diet, and under all the same external condi- 
tions, one class of: men, even in health and vigour, store up 
abundant fat, and another class excrete the elements of fat. In 
relation, however, to the present subject, the main point ‘is, that 
the similarity of the conditions in which they occur implies simi- 

larity in the essential nature of the two changes, and that the 
defective quantity and the defective quality of the tissues are ‘both 
atrophies. 

The same conclusion may be drawn from the frequent ¢ coinci- 
dence of the two methods of degeneration in the samre part. In 
the limbs, the most common form of atrophy from disease .is 
manifested in diminution of size, together with increase in the 
fatty matter combined with the muscles and bones. ‘Such is~the 
conditfon usually displayed by the bones and muscles of paralysed 
limbs; in the majority of atrophied stumps after a goa éind 
in many other similar cases. 4 

In like manner,.the fatty degeneration of a part is commonly 
seen as the consequence of the very causes which, in other jn 

_stances, give rise to simple wasting or emaciation of. the same part. 
Thus, when the function of a part is abrogated, from whatever: 
“eause, the part may in one person shrink, in another degenerate 
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into fat. The emaciation of a paralysed limb is a familiar object : 
but in.some cases the muscles of paralysed limbs are hardly reduced 
in size, but are all transformed inte fat. In the College-Museum 
there is a pancreas, with a cancerous tumour pressing on its duct, 
and all behind the part obliterated is degenerated into fat; and in 
the Museum of St. Bartholomew’s there is also a pancreas, the duct 
of which was obliterated ; but in this, the part behind the obstruc- 
tion is simply shrivelled, dry, hard, and scarcely lobulated. So, 
too, among the bones atrophied in different bed-ridden pérsons, 
some are exceedingly light, small, and dry: others are not small, 
but very greasy, full of fatty matter. Either of these results also, 
or the two mingléd in various proportions, may result from defective 
supply of blood ; as in the cases of atrophy of parts of bones after 
fractures, as described by Mr. Curling, to which I shall have again 
torefer. So that from these, and from many other cases hereafter 
to be mentioned, we may say generally, that nearly all the ordinary 
causes of atrophy may produce, in any part, in one case reduction 
of size, in another fatty degeneration, in another a concurrence of 
the two. 

Much yet remains to be said of this important change: but it 
will be more appropriate to the next and other lectures, in which I 
shall describe the fatty degenerations of several parts, and of the 
products of inflammation and other diseases, as well as that re- 
markable form of the degeneration which ensues, with the rapidity 
of an acute disease, in the proper textures of some inflamed parts. 
It seems only necessary, in conclusion, to state that there appears 
no necessary, or even frequent, connection between the fatty de- 
generation of any organ in particular, and that general tendency to 
the formation of fat which constitutes obesity. No doubt, a person, 
especially an elderly one, who has a natural tendency, even when 
in health, to become corpulent, will, ceteris paribus, be more 
likely to have fatty degeneration, than to have a wasting atrophy, 
in any organ which may fall into the conditions in which these 
changes originate. And, as a general rule, spirit-drinking, and 
the excessive use of hydro-carbonaceous articles of food, while 
favouring a general formation of fat, are apt to give rise to special 
fatty degeneration in the liver, or some other organ. Yet, on the 
other hand, one commonly finds the proper elements of the tissues 
-— the heart, the liver, and the rest — quite healthy in men who 
are very corpulent. The muscular fibres of the heart, or of the 
voluntary muscles, may be imbedded in adipose tissue, and yet 
may be themselves free from the least degeneration. So, also, the 
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hepatic cells may be nearly free from fat within, though there 
be much oil around them. Fat accumulated in tissue round the 
elements of a part is a very different, probably an essentially 
different, thing from fat within them; the one is compatible with 
perfect strength, the other is always a sign of loss of power. In 
the muscles of some fish, such as the eel, it is hard to get a clear 
sight of the fibres, the oily matter around them is so abundant: 
but the fibres are peculiarly strong, and, in their own texture, make 
a striking contrast with the fibres of a degenerate muscle, in which 
the fat is, in great part, within. 

The same essential distinction between general and local fat- 
formation, though they may often coincide, is shown in the fact 
that the local formation very often happens in those whose general 
condition is that of emaciation, as in the phthisical and chlorotic. 

On the whole, therefore, we must conclude that something much 
more than a general tendency to form fat, or a general excess of 
fat in the blood, is necessary to produce a local fatty degeneration. 
The general conditions are favourable, but not essential, to this 


form of atrophy. 
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LECTURE VI. 
ATROPHY. 


Tnx last lecture was chiefly occupied with a general account of 
those changes of texture which are to be regarded as atrophies ; 
and now, having pointed out what affections may be classed under 
this term, the whole subject may be more largely illustrated by 
particular examples. 

First, as to the conditions in which atrophy, whether with 
decrease or with degeneration, may ensue. Many of them may 
be most easily explained as the very contraries of the conditions 
in which hypertrophy originates. Thus, as we have seen that 
when a part is, within certain limits, over-exercised, it is over- 
nourished ; so, if a part be used less than is proper, it suffers 
atrophy. For instance, in the Museum of St. Bartholomew’s (Ser. 
12; 57) is the heart of a man, fifty years old, who died with 
cancer of the stomach in extreme emaciation. It is extremely 
small, and weighed only five ounces four drachms; whereas, ac- 
cording to the estimates of Dr. Clendinning, in a healthy man of 
the same age the heart weighs upwards of nine ounces. But, 
small as it is, this heart was adapted to the work it had to do; 
and in this adaptation we have the purpose of its atrophy. For, 
because of his cancer, the man had less blood, and needed less 
force of the heart to propel it: so that, in direct opposition to 
what I described as the course of events in hypertrophy, here, as 
the quantity of blood diminished, and the waste of the heart by 
exercise in propelling it diminished, so the repair of the waste 
diminished somewhat more than the waste itself did: and the 
heart, though less wasted, became smaller, till it was only large 
enough for the propulsion of the scanty supply of blood. 

The same may be said of a heart of which there is a drawing in 
the same Museum. It was taken from a woman twenty-two years 
old, who died with diabetes. It weighed only five ounces; yet, 
doubtless, it was enough for her impoverished supply of blood. 

It would be superfluous to describe many instances of atrophy 
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through defective exercise, or abrogated function of parte. The 
wasted and degenerate limbs of the bed-ridden, the shrunken 
brains of the aged and the imbecile, the withered ovaries and uteri 
of many barren women, are good examples of defective nutrition 
adapted to defective exercise of function: and so are the atrophied 
distal parts of nerves whose trunks have been divided, and the 
atrophied columns of the spinal cord that correspond with inac- 
tive portions of the brain. The rapid degeneration and removal 
of the tissue of the uterus after parturition, and the rapid dis- 
appearances of temporary organs of various kinds, are as striking 
examples of atrophy following the abrogation or completion of 
office. To some of these examples I shall again refer. 

It is in similar contrast with the history of increased growths, 
that, as an excess of the constituents of which a tissue may form 
itself produces hypertrophy of that tissue, so may defect of those 
constituents produce atrophy. Thus, the quantity of adipose tissue 
diminishes even below what is natural to the several parts, as 
often as the fat-making constituents are deficient in the food, and 
therefore in the blood. So, the formation of bones is defective 
during deficiency of the supply of bone-earths; the mammary 
glands waste when the materials for the formation of milk are 
imperfectly supplied ; and the whole body wastes in general defect 
or poverty of blood. 

Again, as I showed instances in which the increased flow of 
healthy blood through a part produced hypertrophy, so are there 
more numerous examples of merely defective nutrition in con- 
sequence of a diminished supply of blood. Some of the most 
striking of these were first described by Mr. Curling,* in cases of 
fractured femora and other bones, showing atrophy of that portion 
which, by the fracture, was cut-off from the supply of blood 
through the great nutritive or medullary artery. The consequence 
of the withdrawal of so much of the blood from the upper or lower 
fragment, according to the position of the fracture, is not death ; 
for the anastomosis between the vessels of the wall and those of 
the medullary tissue of the bone is enough to support life, though 
not enough to support vigorous nutrition; but the frequent con~ 
sequence of the fracture is an atrophy of the part thus deprived 
of a portion of its ready supply of blood. 

Similar instances are seen in the decrease or degeneration of 
portions of hearts when single branches of a coronary artery are 


* Medico-Chirurg. Trans, vol: xx. 
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obstructed ; * in the wasting of a portion of kidney when a branch 
of arenal artery is closed; and in local softening of the brain, 
with obliteration of single cerebral arteries.t 

In all these instances we see that conditions contrary to those 
giving rise to hypertrophy produce atrophy. But there are many 
other conditions from which atrophy in a part may ensue; defects 
in quantity, or in the constitution, of the blood; defective or dis- 
turbed nervous influence, as through excessive mental exertion; 
the disturbances of disease or injury, as in inflammation, specific 
morbid infiltrations, &c. In short, whatever interferes with or 
interrupts any of those conditions which I enumerated as essential 
to healthy nutrition, may give rise to atrophy, either general or 
local. The clinical history of the fatty degeneration of the heart, 
so largely illustrated by Dr. Ormerod § and Dr. Quain,|| may best 
prove how multiform are the events from which the atrophy of a 
single organ may arise. 

But besides all the instances in which atrophy of a part may 
arise as a secondary process, there are others in which we are so 
unable to trace its precedents, that we are tempted to speak of it 
as primary, or spontaneous, in the same sense as we might so call 
the natural wasting of the Wolffian bodies, the thymus, and other 
temporary organs. It is as if an atrophy of old age, instead of 
affecting all parts simultaneously, took place prematurely in one. 

Whatever the true explanation may be, most of the parts of the 
body appear to be subject to this seemingly spontaneous atrophy ; 
and it generally manifests itself in some form of degeneration. 
Its most frequent seats are the heart and arteries, the bones, 
muscles, liver, and kidneys; but it occurs also in the pancreas and 
the salivary glands, in the testicle, and even in the blood. It is 
yet more frequent in morbid products, as in the exudations of 
inflammation, and tumours of every kind. 


* Quain, Medico-Chir, Trans. xxxiii. p. 148 ; Virchow, Archiv, iv. p. 387. 

ft Simon, Lectures on Pathology, p. 94. 

t Kirkes, Med-Chir. Trans. as XXXV. § Medical Gazette, 1849. 

|| Medico-Chirurgical Trans. vol. xxxiii. 1860. 

“| The publication by Dr. Meryon, a few years ago (Trans. Med.-Chir. Soc, vol. 35), 
of a remarkable series of cases in which fatty degeneration of the voluntary muscles 
appeared to arise as a primary, vr spontaneous affection, has prominently directed the 
attention of pathologists in this country to the subject. It hasulso been carefully inves- 
a on the Continent by Cruveilhier, Duchenne, Aran, Oppenheimer, Wachsmuth, and 
others. The best historical and ae bora ay of the disease which has yet appeared is 
by Dr. Roberts, in his ‘Essay on Wasting Palsy,’ 1868. He argues for the spontaneous 
origin of the degeneration. But there are not wanting pathologists who look for the 
cause of this muscular atrophy, not in the muscles themselves, but in the centres from 
which the nerves that supply them spring. A caso has just been published by Dr. 
Radcliffe and Mr. Lockhart Clarke (Med. Chir. Rev. July 1862), which confirms, at 
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The contrast between hypertrophy and atrophy is, thus, nearly as 
great in the number, as in the kind, of the conditions in which they 
may severally arise. And, once more, we may contrast them in 
regard to the mode in which the vessels and nerves adapt them- 
selves. As a part becomes atrophied, its blood-vessels and its 
nerves are consequently and proportionally changed. In atrophy 
of the eye, the optic nerve and artery diminish; and, in a case of 
fatty degeneration of the adductor muscles of the thigh, in con- 
sequence of disease of the hip-joint, I found corresponding atrophy 
of their nerves. The atrophy of the nerves must have been, in 
this case, secondary: the course of events being, inaction of the 
muscles in consequence of the disease of the joint; then, atrophy 
of them in consequence of their inaction; and, finally, atrophy of 
the nerves following that of the muscles. 


From these general considerations I proceed: to speak particu- 
larly of Atrophy, as it manifests itself in some of the principal 
organs and tissues of the body;—and first of the Atrophy of Muscles. 

The affection has been well studied in all the three forms of 
muscular tissue; namely, in the voluntary muscles, in the heart, 
and in the organic or smooth-fibred muscles; and I will describe 
it in each of these in order. 

The voluntary muscles exhibit, in different conditions, both the 
chief forms of atrophy; that, namely, with decrease or wasting, 
and that with fatty degeneration. 

In a wasted muscle, such as one sees, for example, in the limbs 
of those who are only emaciated, the fibres may appear almost 
perfectly healthy: they are- rather paler, indeed, and softer, and 
more disposed td be tortuous, than in the natural state; for 


least in this particular instance, this view of the cause of the lesion. The patient, a male 
uet. forty, was greatly emaciated. The relics of his muscles were tense and rigid, and 
altogether disobedient to the will. The cord, on being examined microscopically by 
Mr. Clarke, exhibited a remarkable chango in the nerve-cells, which were reduced in 
number, altered in shape, and singularly atrophied. The columns of the cord were 
ulso atrophied or degenerated. In another case, recorded by Dr. W. T. Gairdner in 
Beale’s Archives, October 1861, in which the cord was examined by Mr. Clarke, 
atrophy of the muscles of the upper limbs was accompanied by lesion of the 
cervical part of the cord; and in a third case, by Dx Gull (Guy’s Hospital Reports, 
vol. viii. p. 244, 1862), in which there was progressive atrophy of the muscles of the 
hands, the post mortem examination revealed a considerable dilatation of the ventzi- 
cle of the cervical part of the cord, and atrophy of the gray matter. 

More extended observations on these cases of wasting palsy may perhaps teach us 
that in looking for the causes of muscular atrophy we may have to distinguish two 
distinct seta of cases, one in which degeneration of the muscles arises as a pri 
affection, the other in which it results from a lesion of the nervous centres from which 
the nerves that supply the muscles arise. 
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muscles are commonly withered when they are thus reduced in 
size; yet their transverse strie, and all their other characteristic 
features, are well marked. 

In the state of fatty degeneration, the whole of a voluntary 
muscle may appear pale, bleached, or of some yellowish or tawny 
hue, soft and easily torn. But a more frequent appearance is that 
in which fasciculi in the healthy state, and others in various 
degrees of degeneration, lie in parallel bands, and give the whole 
muscle a streaky appearance, with various hues intermediate 
between the ruddiness of healthy flesh, and the dull, pale, tawny- 
yellow, or yellowish-white, of the complete degeneration. In such 
a case (and this may appear remarkable) healthy primitive fibres 
may lie among those that are degenerated. Of the latter, some, 
in place of the transverse stri#, present dark very minute dots 
arranged in transverse lines; in others, the whole fibre has a dim, 
pale, granular aspect, with no definite arrangement of the granules ; 
in others, little oil-globules adhere to the interior of the sarco- 
lemma}; and in others, such globules are collected more abundantly, 
and to the proportionally greater exclusion of the proper consti- 
tuents of the fibres: but the characters of fatty degeneration are 
rarely, if ever, so well marked in the fibres of voluntary muscles 
as in those of the heart.* 

In the examination of different examples of fatty degeneration 
of the voluntary muscles, you may find much diversity in the 
tissue between the fibres and fasciculi. In some instances, the 
interspaces between the fasciculi are filled with connective tissue, 
both more abundant and tougher than that in healthy muscle; so 
that it may be hard to dissect the fibres for the microscope. With 
this there may be no unusual quantity of fat; but, in other cases, 
the quantity of fat between the fibres is very great, and the 
fibres themselves may seem empty, or wasted, as if overwhelmed 
by the fat accumulating around them. In such a case, when the 
accumulating fat has coalesced with that which before surrounded 
the whole muscle, it may be difficult to find where the muscle 
was; for the whole of what belonged to it, after its degeneration, 
may be gone, and in ita place there may remain only an obscure 


* There has been some speculation amongst pathologists respecting the part of the 
fibre in which the fatty change commences. Some have supposed that the fibrillm, or 
sarcous elements, become gradually converted into fat-granules. The opinion, however, 
appears to be now guining pres that the disposition of fatty particles takes place, in 
the first instance, between the fibrillse, around the nuclei, or cells, within the fibre itself. 
Seo especially, Béttcher, in Virchow's Archiv, 13th vol. p. 227, 1858, and C. O. Weber 
Die Entwicklung des Eiters. Virchow’s Archiv, 15th vo 


VOLUNTARY MUSCLES. 91 


a 


trace, if any, of fibrous arrangement, dependent on the position of 
the principal partitions of the new fatty tissue. 

I cannot yet speak positively in explanation of this diversity in 
the state of parts between the fibres. But, I think, the increase 
and toughness of the connective tissue (when it is not the product 
of organized inflammatory deposit) exist only in atrophied muscles 
which have had to resist stretching, after the manner of ligaments ; 
as, for example, when their antagonists are not as powerless as 
themselves. And the increase of fat seems to be found only when 
a muscle has been very long atrophied, and has remained com- 
pletely at rest; then, the fibres themselves, after degenerating, 
may be removed, and give place to a formation of common adipose 
tissue, which collects in every part that they are leaving, just as it 
does about shrinking kidneys, some cancers of the breast, old 
diseased joints, and other parts similarly circumstanced. 

In either case, we must distinguish between these formations of 
fat outside, and those within, the fibres; the former are in no 
necessary connection with the proper atrophy of the fibres, but 
generally appear subsequent to it; and when they attain their 
highest degree, they are not to be regarded as degenerations of the 
muscular tissue; for they are not, in any sense, formed out of it, 
though they occupy the place from which it was removed. This 
external, or interstitial, formation of fat possesses the structure of 
adipose tissue, for the fat is contained in cells, which present the 
well-known characters of fat-cells. These cells are developed in 
the connective tissue, which lies between the fibres. 

The condition in which atrophy of the voluntary muscles most 
commonly ensues is inaction: Whenever muscles lie long inactive, 
they either waste or degenerate: and this, whether the inactivity 
depend on paralysis through affection of the nervous centres, or 
fibres, or fixity of the parts they should move, or on any other 
cause. The degenerative process may be so rapid that, in a 
fortnight, muscles paralysed in hemiplegia may present a manifest 
change of colour: but it is commonly a much slower process. 

The course of events in these cases appears to be, that the want 
of exercise of a muscle, whether paralysed or fixed at, its ends, 
makes its due nutrition impossible; and the atrophy thus brought 
about is the cause of loss of irritability of the muscle, i. e. of loss 
of its capacity for contracting. For the experiments of Dr. John 
Reid * show that loss of contractile power in a paralysed muscle 


_ * Edin. Monthly Journ. of Med. Scieaco, May 1841. See, also, M. Brown-Sequard, 
in the Gaz. Médicale, No. 9, 1850, 
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is due, directly, to its imperfect nutrition, and only indirectly to 
the loss of pomnection with the nervous centres. When he divided 
the nerves of a frog’s -hind legs, ang left one limb inactive, but 
gave the muscles" of the other frequent exercise, by galvanizing 
the lower end of its divided nerve,,he found (to state the case very 
briefly) that at the end of two months the exercised muscles 
retained their weight and texture, and their capacity of contraction; 
while the inactive ones (though their irrttability, it might be said, 
had not been exhausted by exercise) had lost half their bulk, 
were degenerate in texture, and had also lost some of their power 
of contracting. In other cases, too, he found the loss of proper 
texture always ensuing in the inactive state, before the power of 
contraction was lost. 

It is doubtless the same in man. A muscle which, by no fault 
of its own, but through circumstances external to itself, has been 
prevented from ‘acting, soon becomes incapable of acting even 
when the external obstacles to action are removed. Hence we 
may deduce a rule which ought to be acted on in practice. When 
a person has had hemiplegia, one commonly sees that long after 
the brain has, to all appearance, recovered its power, or even 
through all the rest of life, the paralysed limbs remain incapable 
of action, and as motionless as at the first attack. Now, it is not 
likely that this abiding paralysis is the consequence of any con- 
tinting disease of the brain: rather, we must ascribe it to the 
imperfect condition into which the muscles and nerve-fibres have 
fallen during their inaction. So long as the state of the brain 
makes voluntary action impossible, the cord, nerves, and muscles, 
are suffering atrophy; then, when the brain recovers, they are not 
in a state to obey its impulses, because they are degenerate; and 
thus, their inaction continuing, they degenerate more and more, 
and all remedy becomes impossible. If this be true, Dr. Reid’s 
experiments suggest the remedy. When muscles are paralysed 
_ through affection of the nervous system, we ought to give them 
artificial exercise: they should be often put in action by electricity 
or otherwise; their action, though thus artificial, will ensure their 
nutrition; and then, when the nervous system recovers, they may 
be in a condition ready to act with it. 

You will find this suggestion ingeniously supported by. my 
’ friend Mr. W. F. Barlow, in a paper published by him in the 
‘Lancet.’ In one case, in which I could act upon it, the result was 
encouraging. A little girl, about eight years old, had angular 
curvature and complete loss of voluntary movement in the lower 
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extremities. This had existed some weeks, but as I found she had 
reflex movements, the legs twitching in a ‘very disorderly way aa 
often as the soles. were touched, I advised that the limbs should be 
put in active exerciag, for about an hour two or‘three times a day, 
by tickling the feet, or in sémersitililar way. The result was, that 
when, several weeks afterwards, the spinal cord recovered, and ghe 
could again direct the effort of the will to the lower limbs, the 
recovery of strength was*speedy and complete;:more so, I think, 
than if, in the paralysed condition, the muscles and nerves had 
been left to the progress of the atrophy. A similar paralysig, 
about two years later, occurred again, and was similarly recovered 
from. 

The hindered action of muscles, though the most frequent, is 
not the only condition from which their atrophy may ensue. They 
waste, together with all the rest of the body, in-most emaciating 
diseases; as, for example, in phthisis: and: they may degenerate 
into fat, in concert with other tissufes, in a generally defective 
nutrition. 

But, besides the general atrophies of muscles, a similar affection 
occurs sometimes as a primary or spontaneous affection of one or 
more muscles. We find sometimes one of the muscles of an 
extremity, or of the back, thoroughly atrophied, while the others 
are healthy ; and no account can be given of its failure: or we may 
even have in the same muscle limited patches of degenerdted 
structure separated by intervening healthy tissue. Thus, it is not 
very unfrequent to find a portion of the lower and posterior part 
of the recti abdominis muscles in a state of fatty degeneration, and 
the same may be occasionally seen in portions of the deep muscles 
of the back. 

Rokitansky* briefly refers to a spontaneous fatty degeneration 
of the muscles of the calf attended with extreme pain: Mr. Mayot 
has recorded two cases of apparently spontaneous atrophy of the 
muscles of the shoulder, in which, in a few weeks after severe pain, 
but no other sign of acute inflammation, all the muscles about the 
shoulder became simply, but exceedingly, atrophied; and still 
more recently, Dr. Bauer} has related a case in which pain in, and 
contraction and wasting of, the muscles of the calf followed a stab 
in the back near the spine. 

We name these spontaneous atrophies, and it may be that the 
defective nutrition is the first event in the abnormal chain; but, I 


* Pathol. Anat. B. 2, S. 348. + Outlines of Human Pathology, 1836, p. 117. 
{ On Hip Disease, New York, 1869. 
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think, we shall hereafter find that, in most of them, the degenera- 
tion is a part of some inflammatory process; for, as I shall have to 
describe in future lectures, there is no tissue in which it is more 
evident than in the muscles, that a degeneration of the proper 
elements of an inflamed part is associated with the more obvious 
effects of inflammation.* | 


Atrophy of the muscular substance of the heart may, like that 
of which I have just been speaking, appear in either wasting or 
degeneration, or in a combination of the two. Of the former I 
mentioned examples in the beginning of the lecture, in the heart 
of a cancerous man, fifty years old, which weighed only five ounces 
four drachms; and that of a diabetic woman, twenty-five years old, 
which weighed only five ounces one drachm. Both these had 
deviated from the general rule of enlargement of the heart with ad- 
vancing years, in adaptation to the diminished quantity of blood, 
and the general diminution of the body. 

In these cases there is a uniform decrease of the heart: its 
cavities become small, and its walls proportionally thin; and the 
fat on its exterior diminishes, or is changed into a succulent, 
cedematous tissue. In other instances the cavities are dilated, 
without proportionate thickening, or, it may be, even with thinning 
of their walls. This, probably, occurs chiefly in cases of such 
increased obstacle to the circulation as might, in other persons, or 
in other conditions, engender hypertrophy of the heart. Or, the 
dilatation may be the consequence of wasting in a heart that was 
once large and strong. 

But, an atrophy of the heart much more important than any of 
these, is that which consists in fatty degeneration. 

Extreme instances of fatty degeneration of the heart have been 
long known. The whole, or the greater part of the heart, in such 
cases, may seem reduced to fat; the degenerate tissue having 
coalesced with that which lies on its surface, and the degeneration 
being accompanied by thinning and softening of the walls. | 

In li manner, the cases have been well known and described 
for which Dr. Quain proposes the name of ‘fatty growth,’ to 
distinguish them from the ‘ fatty degenerations’ of the heart. In 
these, the adipose tissue accumulates in unusual quantity on those 


* Virchow has recorded in his Archiv, vol. xiii. p. 266, 1858, two cases of pericarditis, 
in which there was fatty degeneration of the muscular fibres of the heart. The degen- 
eration was much more strongly marked in those fibres which were nearest the outer 
surface, and gradually diminished in the deeper parts. Frem this circumstance he is 
of saree that in these cases the fatty metamorphosis was a consequence of the 
pericarditis. 
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parts of the exterior of the heart in which it naturally exists, and 
is found, though often emaciated and very soft, even in the thinnest 
people; viz. along its transverse furrow, the furrows in which the 
coronary vessels run, and others. From these positions, the fat 
dipping more and more deeply may nearly displace the fibres, and 
may lead to a secondary degeneration of them: but, commonly, 
the heart’s fibres are themselves healthy, even when they lie com- 
pletely imbedded in the overgrown fat. 

But these conditions, and their combinations, are too well known 
to need that I should describe them, or refer particularly to any 
specimens of them, except to a sheep’s heart, which is in the 
College Museum (No. 1,529), and which shows, in an extreme 
degree, a method of the growth of fat which is rarely imitated, in 
even a trivial measure, in the human subject. It exhibits a great 
accumulation of fat on its surface, and its walls are thin; but the 
greater parts of the cavities of the ventricles and of the left auricle 
are occupied by large lobulated growths of suet-like fat. The 
weight of the fat here added to the heart is 25 ounces, and it is 
said that there was also a large accumulation of fat about the 
kidneys. But no other history of the case is extant than that the 
sheep was inactive, and had dyspnoea on exertion. 

These cases of extreme fatty growth, or of extreme degeneration, 
of the heart are much rarer than those of which I have now to 
speak. 

The most common form of fatty degeneration is that in which 
you find, on opening the heart, that its tissue is in some degree 
paler and softer than in the natural state, and lacks that robust 
firmness which belongs to the vigorous heart. But what is most 
characteristic is, that you may see, especially just under the 
endocardium, spots, small blotches, or lines, like undulating or 
zigzag transverse bands, of pale, tawny, buff, or ochre-yellow hue, 
thick-set, so as to give, at a distant view, a mottled appearance. 
These manifestly depend not on any deposit among the fasciculi, 
but on some change of their tissue. For, at their borders, you 
find these spots gradually shaded-off, and merging into the healthy 
colour of the heart; and when you examine portions of such spots 
with the microscope, you never fail to find the fatty degeneration 
of the fibre. 

The yellow spotting, or transverse marking of the heart, may 
exist in the walls of all its cavities at once, or may be found in a 
much greater degree in one than in the others.’ It may exist in 
all parts of the thickness of the walls, or may be chiefly evident 
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beneath the endocardium and pericardium. It is far less common 
in the auricles than in the ventricles; and when it exists simul- 
taneously in all parts it is less advanced in the auricles. It is 
more common in the left ventricle than in the right; and in the 
left ventricle it is commonly most advanced on the smooth upper 
part of the septum, and in the two large prominent fleshy 
columns. Indeed, it may exist in these columns alone; and when, 
in such a case, the rest of the heart remains strong, may account 
for the occasional occurrence of rupture of the columns. 

These yellow spottings of the heart, produced by degeneration of 
scattered portions of its fibres, are, as I have said, the most evident, 
as well as the most frequent, indications of its degenerative atrophy. 
But a similar affection may exist in a worse form, though it be less 
manifest: worse, because the degeneration is more extensive and 
more uniform; and less manifest, because it is less distinctly visible 
to the naked eye, and must be recognized by the touch rather than 
by the unaided sight. The whole heart feels soft, doughy, inelastic, 
unresisting; it may be moulded and doubled-up like a heart 
beginning to decompose long after death: it seems never to have 
been in the state of rigor mortis. These conditions are more 
manifest when a section is made through the wall of the left 
ventricle. Then, if the wall be only partly cut through, the rest 
of it may be very easily torn, as if with separation of fibres that 
only stick together; and the cut surface of the wall looks, as it 
were, lobulated and granular, almost like a piece of soft conglo- 
merate gland, an appearance which is yet more striking when 
observed with a simple lens of about half an inch focus. In colour, 
the heart has not on its surface, much less on its section, the full 
ruddy brown of healthy heart, a colour approaching that of the 
strong voluntary muscle; but is, for the most part, of a duller, 
dirtier, lighter brown, in some parts gradually blending with 
irregular marks or blotches of a paler fawn, or dead-leaf-colour. 

These appearances of the degenerate heart may be variously 
mingled; and they may be variously associated with overgrowths 
of the external fat, or with previous hypertrophy or other changes 
of structure in the heart. But, however much the appearances of 
the affection may be obscured, the general characters of softness, 
paleness, mottled colour, and friability, will be sufficient, if not 
always to prove, yet always to excite suspicion, that the fatty 
degeneration of the heart exists: and, if only suspicion is excited, 
the microscopic examination may be always decisive. The chief 
microscopic appearances are delineated in the adjoining sketch. 
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When a portion of the heatt’s walls, especially if they are very 
soft, is disseoted in the ordinary way, with needles, for the micro- 
scope, the fibres are broken into short pieces, some twice, some 
five or six times, as long as they are broad. The broken ends of 
these short pieces are usually squared; but some are round, or 
irregular, or cloven, and broken-off lower down. The pieces are 
almost always completely separated, having no appearance of even 
cohering at their sides, and they lie scattered disorderly. 

In whichever form the degeneration is examined, you may find 
that, in some pieces, the transverse stris are still well seen and 
undisturbed, appearing quite as in health. In more, they are 
interrupted or obscured by dark dots, or by glistening particles 
with shady black margins, like minute oil-particles scattered with- 
out order in the fibres. Where such particles are few, they appear 


Fig. 6.* 





to lie especially, or only, in contact with the interior of the sarco- 
lemma; but, where more numerous, they appear to occupy every 
part of the fibre, leaving the transverse strie discernible only at 
its margins, or even completely obscuring or replacing them, and 
making the fibre look like a gland-tube filled with dark granules 
and larger glistening dark-edged fat-particles. Where these par- 
ticles are very numerous in a fibre, they appear also generally 
larger, and more generally glistening and black-edged, like larger 
oil-particles. 

There may be no oil-drops floating about; no fat-cells; scarcely 
even any of the minute particles, which are seen in the fibres, may 
appear out of them ; the field of the microscope may be perfectly 


* 4, Muscular fibres of the healthy human heart. 
a hag degeneration of the fibres of the human heart; 8, early stage; a8 more 
van 
C. The same, more advanced, all magnified 400 times. From Dr. Quain’s 
plates; Med. Chir. Trans, vol. xxxiii. pl. 8. 
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clean. In these minor respects, however, many differences exist ; 
though I think it may be stated that the degeneration is very 
rarely, if ever, accompanied by any morbid product deposited 
between the fibres; whatever fatty matter may appear between 
them, is only such as has escaped from them. 

As a general rule, the palest parts of the heart are most advanced 
in the disease; but even in microscopic portions some pieces of 
fibres appear hardly changed, while those all round them are 
completely granular. 

I alluded, in the last lecture, to the defective condition of the 
nuclei of degenerate elemental structures. This is peculiarly well 
shown in the degenerate fibres of the heart. When those of a 
healthy heart are placed in diluted acetic acid, they display a 
longitudinal series of nuclei, at nearly equal distances apart, and 
usually lying in the middle of the presenting surface of the fibre. 
Nuclei of this form are, so far as I know, peculiar to the heart- 
fibres. They are large, reddish-yellow, like blood-globules, 
especially when the heart is very robust: they are elongated, oval, 
or nearly quadrilateral; and at each of their ends one almost 
always sees tapering groups of small, isolated, yellowish granules, 
like particles separated from them, and gradually withering. But 
in the degenerate fibre, when the change is least advanced, the 
outlines of the nucleus look dim, and it loses its colour: when 
the change has made further progress, the nucleus cannot be seen 
at all, though its former place may be indicated by some of the 
narrow group of granules; and in a yet later stage, when the 
sarcolemma appears nearly full of fatty particles, all trace is lost 
alike of the nucleus and of the granules. 

I have spoken of fatty degeneration of the heart at this great 
length, both because there is no better example for illustration of 
the general pathology of such affections, and because it is ex- 
tremely important that this condition of the heart should be 
recognised after death, even when no suspicion could be enter~ 
tained of it during life. For it often introduces unexpected 
dangers into the ordinary practice of surgery: it is, I believe, not 
rarely the cause of sudden death after operations; it is one of the 
conditions in which chloroform should be administered with more 
than ordinary caution. They.who labour under it may be fit for 
all the ordinary events of calm and quiet life, but they are unable 
to resist the storm of a sickness, an accident, or an operation. 
And let it not be said that one learns little in learning too late the 
existence of an incurable disease; for very often the death that 
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has come from such a disease has been ascribed to a wrong cause, 
and has spoiled confidence in good men and their good measures, 
Nor does the caution seem unnecessary that, serious as the effects 
of the disease are, fhe change of structure may escape any but a 
very careful and practised examiner. For, often, the change is 
hardly manifest to the eye, though, while it affects the whole 
heart, it may have destroyed life.* 

Atrophy of the organic or smooth-fibred muscles doubtless 
occurs, as a simple decrease of them, in the thinning of the coata of 
the intestines, stomach, and other hollow organs, which is some- 
times associated with general emaciation, or with diminished func- 
tion: but the change has not been carefully studied. Of the fatty 
degeneration of this muscular tissue, examples are described in 
the muscular coats of the arteries,t which partake in the corre- 
sponding change, or atheromatous affection, of their thickened 
internal coats; in the coats of the urinary bladder;t and in the 
uterus.§ In the latter organ the change has peculiar interest; 
taking place, as it does, quickly after the fulfilment of office in 
parturition ; affecting all the muscular fibro-cells which, during 
gestation, had been developed to their perfection; and preceding 
their absorption and replacement by new-formed fibro-cells, like 
those which existed in the young and unimpregnated uterus. The 
series of changes thus traced by Kilian tell a complete history of 
nutrition, in the succession of development and growth to perfec- 
tion, of discharge of function, consequent degeneration, absorption, 
and replacement by new structures that, in their progress, pass 
through the same phases as their predecessors. The production 
of fat in the uterine tissue confirms also the probability which I 
have already mentioned (p. 42), that fat is one of the usual results 
of the chemical change which takes place in muscular action, and 
is, in this relation, a substance, like the kreatine, which is also 

* When the lecture was delivered in 1847, I related some cases of sudden death from 
this affection; and expressed the hope that its whole elinical history would be traced 
by Dr. Ormerod, who helped me very much in investigating its morbid anatomy. The hope 
has been fulfilled far beyond my expectation by both him and Dr. R. Quain, who was, 
at the same time, actively occupied with a similar course of inquiry. I may therefore 
refer the reader to their essays, in the Medical Gazette for 1849, vol. ii.; and in the 
Medico-Chirurgical Transactions, vol. xxxiii.: essays, valuable alike for the impor- 
tance of their facts, and for the thoroughly scientific spirit in which they ure 
oh Baktiacay, Pathol. Anat., ii. p. 543; Kofliker, Zeitschr. fiir wissensch. Zoologie, 
EM Hancock, as quoted by Mr. Barlow, Med. Times and Gazette, May 16, 

§ Klliker, Lc. p. 73. Kilian, in Henle and Pfoufer's Zeitachr. fir rat. Medicin, 
vols. viii. and ix. ‘ . 
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found in the uterine tissue after birth,* intermediate and transi- 
tional between the proper constituents of the tissues and the 
oxidised materials of excretions. It may be added, that the whole 
substance of the uterus and its membranes partakes of the dege- 
nerative change, and that the removal of the old tissues and the 
formation of new ones is so total, that, as it has been justly said, 
a person has a new uterus after each delivery. But the pecu- 
liarity of the case is only in that the change is accomplished 
quickly, manifestly, and simultaneously in a large mass of tissue: 
in the same sense, though at unknown times, men have often new 
hearts, new glands, and new brains. 


In the bones we may probably consider that a calcareous dege- 
neration occurs a8 a method of atrophy, in addition to those just 
described in the muscles: for to such a degeneration we may 
ascribe the increased proportion of bone-earths in the skeletons of 
aged persons. The augmentation of earthy constituents is not 
attended with increased strength of the bones: rather, they become, 
in old persons, thin-walled, and more easily broken; the change 
being commonly associated with both wasting and fatty degenera- 
tion, and the whole tissue being rarified. It is through this 
general want of compactness in their construction that old bones 
are weak; for, as Dr. Stark’s analyses show very well, the strength 
of bones depends more on their compactness than on the propor- 
tion of their constituents. 

I am not aware that any analyses of diseased or other bones 
have shown a calcareous degeneration of them, except in old age: 
but its frequent occurrence is highly probable. The other modes 
of atrophy may be more fully illustrated in the two forms already 
often referred to. The simple wasting of a bone is a common 
change. Examples have been already addticéd in connection 
with the subject of unequal length of the limbs (p. 65), and 
with that of the effects of pressure (p. 67), as well as in rela- 
tion to the general history of atrophies. Among many speci- 
mens in the College-Museum, the most striking is the skeleton of an 
hydrocephalic patient from the collection of Mr. Liston (No. 3,489). 
It is the more remarkable, because, While all the bones of the 
trunk and limbs are reduced, by atrophy, to exceeding thinness 
and lightness, the bones of the cranium are as exceedingly en- 
larged in adaptation to the enormous volume of their contents. 


* Siegmund, in the Wirzburg Verhandlungen, B. iii, H, 1. 
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Another interesting specimen is a skull (No. 8) fitted-up by 
Hunter to show the movements of the edentulous lower jaw, as he 
has described them in his ‘Natural History of the Teeth.’ It 
shows the atrophy not only of the alveolar margins, but of every 
part of the jaws, and even of their palatine parts, and those of the 
palate bones, which are quite thin and transparent.* 

A rare specimen of atrophy of the lower jaw is shown in @ case 
of complete osseous anchylosis of both temporo-maxillary articula- 
tions, from Mr. Howship’s Museum (No. 966). Similar atrophy 
of bone in its extreme state is illustrated by an example of anchy- 
losis of the knee (No. 384), from the case described by Mr. Thur- 
nam.f Considerable apertures are formed in the wasted walls of 
the femur and tibia, and they were covered-in by the periosteum 
alone: the whole thickness of these portions of the walls having 
been removed in the progress of the atrophy. In the Museum of 
St. Bartholomew’s is a specimen in which simple atrophy of the 
femora led to such fracture as, being effected by a slight force, is 
called spontaneous. The atrophy of these bones occurred coinci- 
dently with extreme emaciation of all the other parts, as well as 
of the skeleton ; an emaciation which was to be ascribed, I believe, 
more to starvation than to anything else. The shafts of the femora 
are exceedingly small, and their walls are so thin that, although 
their texture appears healthy, they could not resist the force of the 
muscles acting on the articular ends. They broke: and the result 
shows a remarkable example of the capacity for repair of injuries 
even while the process of ordinary nutrition seems almost sus- 
pended: for the fractures were firmly re-united. 

I might greatly multiply examples of such simple wasting 
atrophy of bones; but let these suffice, that I may apeak now of 
fatty degeneration of the bones. 

I have already said that it is common, in many atrophied bones, 
to find an excess of fatty matter; I referred to old bones laden 
with fat as examples of a form of senile atrophy; and sometimes, 


* But in the skulls of old persons the atrophy is not necessarily limited to the jaws 
and other bones of the face. The cranial bones oleae participate, they become 
thin, and undergo a marked diminution in weight. These changes have been carefull 
examined by Virchow (Wiirzburg Verhandlung, B, iv. p. 854; Gesam. Abhand 
p. 1,000), and described by him asa ‘Malum senile.’ The old centres of ossification, as 
the eminences of the parietal bones, are chiefly affected. The See eee from 
without, thinning and gradually removing the outer table, then the diploe, and at 
lust: perhaps the inner table iteelf In some cases the diploe may hardly undergo any 
change, in others ite lamells fuse together, and form a compact layar, a0 that it looks like 
an outer table. Along with this thinning from without a formation of new bone may, 
at the same time, take place within the skull. 

Medical Gazetta, vol. xxiii. p. 119, 
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in cases of diseased joints, the form of atrophy assumed by the 
disused bones is that not merely of exceeding thinness of the walls 
and wasting of the cancelli, but of an accumulation of soft fat 
filling every interstice and maintaining the size of the bone. But 
it is now to be added, that the bones, like other organs, are liable 
to a fatty degeneration, which, because of the obscurity of its 
origin, we must be content to call spontaneous; and this fatty 
degeneration of the bones is the disease which most English 
writers have described as Mollities Ossium. 

The Museum of the College has a remarkably rich collection 
of specimens of this disease: a collection embracing specimens 
from nearly all the cases with whose histories we are most familiar. 

Well-marked examples of the fatty degeneration are shown in 
No. 400. These are two femora fractured by a slight force, and, 
in their dried state, light, very greasy, mahogany-brown, and so 
soft that you may crush many parts of them with the fingers. 
Their excess of fat is evident; but no more of their history is 
known than that they came from an elderly, if not an old, man — 
an Archbishop of Canterbury. ~ 

In No. 398 is a section of a humerus, affected, as many other 
bones of the same person were, with extreme fatty degeneration; 
and the Catalogue contains, with its description, a reprint of an 
essay, by Mr. Hunter, which escaped even the careful research 
of the editor of his works, Mr. Palmer. His essay is entitled, 
‘ Observations on the Case of Mollities Ossium described,’ &c., by 
Mr. Goodwin, in the ‘ London Medical Journal.’* It was commu- 
nicated in a letter to Dr. Simmons, the editor of that journal; and 
I will quote one passage, to show both what was the original 
appearance of the bones, and how completely Mr. Hunter’s descrip- 
tion confirms the opinion that this mollities ossium was really a 
fatty degeneration of the bones. He says, speaking of this hume- 
rus, ‘The component parts of the bone were totally altered, the 
structure being very different from other bones, and wholly com- 
posed of a new substance, resembling a species of fatty tumour, 
and giving the appearance of a spongy bone, deprived of its earth, 
and soaked in soft fat.’ 

Nothing can better express the character of the change, or its 
similarity to the fatty degenerations of other organs, in which we 
find the proper substance of the part gradually changed for fat, 
and the whole tissue spoiled, while the size and outer form of the 
part remain unaltered. 


* Vol. vi. 1785, 
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The same characters are shown in the often-quoted case by 
Mr. Howship, of which specimens are preserved in Nos. 401-2-3, 
The last of these specimens shows what remained of the upper 
part of a femur after boiling; scarce anything besides a great 
quantity of white crystalline fatty matter. 

It is the same with a femur (No. 403 B.) presented to the 
Museum by Mr. Tamplin, in the examination of which I first 
obtained, with the microscope, the. conviction of the nature of the 
change which constitutes what we call mollities ossium. This has 
the same characters as the specimens already shown, and the 
medulla of the bone had the bright yellow, pink, and deep crimson 
hues, which are so striking in many instances of the disease. But 
the constituents of this apparently peculiar material were, free oil 
in great quantity ; crystals of margarine, free, or enclosed in fat- 
cells; a few fat-cells full of oil as in health, but many more, 
empty, collapsed, and rolled-up in strange and deceptive forms. 
The pink and crimson colours were owing to the bright tints of a 
part of the oil-globules, and of the nuclei and granules in the 
collapsed fat-cells; and there was no appearance whatever of an 
excess of blood in the bone, or any of its contents.* 

From this examination, therefore, as well as from all the other 
facts, I concur entirely in Mr. Curling’s opinion respecting this 
disease.f A specimen (No. 403 A) from the case on which he 
chiefly founded his opinion, and which he has, very accurately 
described, closely resembles those I have referred to. He proposes 
the name ‘Eccentric Atrophy of Bone’ to express one of the 
principal characters of the disease; and I would have adopted it, 
as preferable to ‘ Osteoporosis, under which I think Rokitansky 
would include these cases, but that it seems desirable to class thig 
affection with others to whieh it bears the closest analogy, by 
giving it the same generic name in the designation, fatty degener. 
ration of bones. 

The cases above referred to ineluded the principal examples of 
the disease observed and recorded in England under the name of 


* It should be stated, however, that Litzmann has described in the beginning of the 
disease, the medulla as being very rich in blood, which is partly contained in the veasels, 
and partly extravasated. He states that, on making a microscopic examination, nume- 
rous unchanged blood-corpuscles, and abundant groups of brown-red pigment ules, 
may be recognised. See his Beitriige zur Kenntniss der Osteomalacie, ated by 
Dr. M. Duncan, in the Ed. Med. Jul. 1861-62. In this essay, Litzmann inchides under 
the term osteomalacia, the cases which have been described as mollities ossium, osteo- 
porosis, eccentric atrophy, malakosteon. He regards the disease, whether it occurs in 
the male or female, in the bones of the extremities, or those of the trunk, as the same, 

t Med. Chir. Transactions, vol, xx. 
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mollities ossium up to the period of publication of the first edition 
of these lectures; and to these, I think, might be added the case 
described by Mr. Solly,* for the appearances presented by the 
femur (No. 403 C) are strikingly similar to those in the specimens 
already referred to, and the material filling its medullary cavity 
contained abundant fatty matter. Since that time two additional 
cases have been recorded, one by Dr. T. K. Chamberst in a fe- 
male, st. 26, in whom, so far as the examination was conducted, 
not only the bones, but the muscles, had undergone fatty degen- 
eration; and a second by Dr. Ormerod, which occurred in 
an adult male, subsequently to the age of thirty, and affected the 
skeleton generally.§ 

You might ask, then, what is the real mollities ossium ? or is 
there such a disease different from what these specimens show? 
I could not from my own observations answer such a question ; 
for I have never seen a specimen which appeared to fulfil in any 
degree the general notion of mollities ossium, as a disease consist~ 
ing in the removal of the earthy matter of bone, and the reduction | 
of any part of the skeleton to its cartilaginous base. I do not 
doubt the accuracy of what others have written of such an affec- 
tion: but I am sure that the cases I have cited are not simple 
softenings of bone, but fatty degenerations; and that those cases 
must be very different to which Rokitansky refers under the names 
of Osteomalacia, Malakosteon, Knochenerweichung, and Rachitis- 
mus adultorum. He gives, as a characteristic of the disease, that 
it affects the bones of the trunk, or a part of them, much more 
often, and more severely, than the bones of the extremities, and 
occurs especially after child-bed. Now, in the cases which I have 
endeavoured to illustrate, the extremities, not the trunk, are the 
chief seats of the disease ; and there is no evidence of the fatty 
‘degeneration occurring more often after delivery than in any other 
period or condition of life. So that, on the whole, I think we 
may consider there are two diseases included under the name of 
mollities ossium ; namely, the fatty degeneration which these speci- 
mens show, and which seems to be the more frequent in England ; 


* Med, Chir. Trans, vol. xxvii. { Ibid. vol. xxxvii, 1854. 

{ British Medical Journal, Sept. 1859. : ; 

§ One may occasionally observe in the dissecting-room the ribs of old subjects so 
softened that they may be easily bent in various directions lee plethora these 
cases it may be seen that the earthy matter has been more or less replaced by a soft, 
fatty, substance, Retzius has described and figured (Museum Anat, Holmiense 1855) 
a very remarkable cranium, the bones of which, especially at the base, were so infiltrated 
with a fatty deposit, that considerable distortion, with great alterations in the size and 
shape of the various cranial foramina, had taken place. 
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and the simpler softening of bone, or rickets of the adult, to which 
Rokitansky’s description alludes, and in which the bones are 
flexible rather than brittle, and appear reduced to their cartila~ 
ginous state. This affection seems to be more frequent than the 
fatty degeneration in Germany and France: and I think the only 
probable, well-recorded instance of its occurrence in England, is that 
related by Mr. Dalrymple,* Dr. Bence Jones,f and Dr. Macintyre.t 

I feel, however, that there is still much doubt respecting the 
relations of these affections; they are, perhaps, more nearly allied 
than, at first sight, they may seem ; and I think some clue to their 
alliance may be obtained from the relation which they both have 
to the rickets of the young subject. The relation is best shown in 
the bones of the skull, and is illustrated by specimens in the 
College-Museum (Nos. 392 to 396, and 2,857 to 2,860); but I 
need not now dwell on it while wishing to give only a general 
account of the atrophies of bones.§ 


I can scarcely doubt that future inquiries will ascertain that, in 
every tissue, changes such as these which I have described in 
muscle and in bone are the results of simply defective nutrition. 
But I have neither knowledge nor space for more than a few 
additional instances. Among these, the degenerations of blood- 
vessels may be cited. The blood-vessels of an atrophied part, I 
have already said, decrease in adaptation to the part: they become 
less, till they can carry no more blood than is just enough to meet 
the diminished requirements of nutrition: and this they do, not 
by such muscular contraction as adapts them to a temporary 
decrease of function in a part, but (if one may so speak) by a 
diminishing growth. Moreover, when a part degenerates, its 
blood-vessels are likely to degenerate in the same manner. There 
are, I think, instances in which fatty degenerations of blood-vessas 
have occurred in consequence of similar change in the part that 
they supply. But the more interesting examples are those of 
primary degeneration of the blood-vessels. This has been long 
known in the atheromatous disease, as it was called, of the larger 
arteries; the true nature of which, as a fatty and calcareous 
degeneration of the inner, and, consecutively, of the middle 


* Dublin Journal of Med. Science, vol. ii. 1846. 

+ Philos. Trans., 1848. t Medico-Chir. Trans, vol. xxxiii:" 

§ I have minutely described the specimens here referred to, as well as the later 
cha: which the bones undergo, in the Pathological Catalogue of the College-Muscum, 
vol, ii. p. 22, and vol. v. p. 7. 
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arterial coat, was discovered by Mr. Gulliver.* The descriptions 
of this affection by him and by Rokitansky and Virchow have left 
nothing unsaid that is yet known. Observations are each year 
becoming more numerous and interesting of fatty degeneration 
occurring even in the smallest blood-vessels. Such changes are 
especially observable in the minutest cerebral vessels; and their 
importance, in relation to apoplexy, of which they seem to be the 
most frequent precedent, as well as for the general illustration of 
the minute changes on which the defective nutrition of organs 
may depend, will justify, I hope, my repeating the description 
which I wrote from the first instances in which they were observed, 
and has since, I think, been sufficiently confirmed.t 

In the least degrees of this affection, the only apparent change 
of structure is, that minute, shining, black-edged particles, like 
molecules of oil,{ are thinly and irregularly scattered beneath the 
outer surface of the small blood-vessels of the brain. Such a 
change may be seen in the vessels of portions of the brain that 
appear quite healthy, as well in the capillaries as in branches of 
both arteries and veins of all sizes, from 1-150th of an inch in 
diameter, to those of smallest dimension. 

As the disease makes progress, the oil-particles may increase in 
number till the whole extent of the affected vessels is thick-set 
with them, and the natural structures, even if not quite wasted, 
can hardly be discerned. While their number thus increases, 
there is, also, usually, a considerable increase of the size of many 
of the oil-particles, and they may be seen of every size, from an 
immeasurable minuteness to the diameter of 1-2,000th of an inch. 
In other places one sees, instead of this increase of scattered oil- 
particles, or together with it, groups or clusters of similar minute 
particles, which are conglomerated, sometimes in regular oval or 
reund masses, like large granule-cells, but more often in irregular 
masses or patches, in the wall of a great part of the circumference 
of a blood-vessel. 

In a single fortunately selected specimen, one may see, in 


* Medico-Chirurg. Trans., vol. xxvi. p. 86. T Medical Gazette, vol. xlv. 

¢ Dr. Jenner (Med. Times and Gaz., Jan. 31, 1852) has shown that these appear 
ances of oil-particles are very closely imitated by equally minute particles similarly 
deposited, but which are proved to be calcareous by their solubility in hydrochloric 
acid. I think it very probable that what I have here described as fatty or oily matter 
may often be, at least in part, caleareous; we may reasonably expect this affection 
of the small vessels to be exactly analogous to the common fatty ind calcareous degen- 
eration of the larger arteries, although there is no generality of coincidence between 
them, I have also seen a pigmental degeneration of small cerebral arteries very 
similar to the fatty one described above. 
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different branches of a vessel, all these degrees or states of the 
degeneration—the less and the more thickly scattered minute oil- 
particles, the’ clusters of such particles in various sizes and 
shapes, and the larger particles like drops of oil. 

When the degeneration has made much progress, changes in the 
structure, and, not rarely, changes in the shape also, of the affected 
blood-vessels may he observed. The chief change of structure 
appears to consist in a gradual wasting of the more developed 
proper structures of the vessels: growing fainter in, apparently, 
the same proportion as the disease makes progress, the various 
nuclei or fibres are at length altogether lost, and blood-vessels of 
even 1-150th of an inch in diameter appear like tubes of homo- 
geneous pellucid membrane, thick-set with the fatty particles. 
The structures of the vessels are not merely obscured by the 
abnormal deposits: they waste and totally disappear. 

The changes of shape which the vessels may at the same time 
undergo are various. Very commonly, the outer layer of the wall 
is lifted up by one or more clusters of oil-particles, and the out- 
line of the vessel appears uneven, as if it were tuberous or knotted. 
Sometimes the outer or fibro-cellular coat of the vessels is for some 
distance raised far from the middle coat, as if it were inflated, and 
the space between them contains numerous particles of oil. (But, 
perhaps, this raising-up of the outer coat is often produced by 
water being imbibed while preparing the specimen for examination.) 
Sometimes, but I think only in vessels of less than 1-500th of an 
inch in diameter, partial enlargements, like aneurismal dilatations, 
or pouches, of their walls are found. 

The vessels most liable to this disease are, I think, the arteries 
of about 1-300th of an inch in diameter; but it exists, generally, 
at the same time, in the veins of the same or of less size. Asa 
general rule (judging from the specimens hitherto examined), the 
disease decreases in nearly the same proportion as the size of the 
vessels, and the smallest capillaries are least, if at all, affected. 
But there are many exceptions to this rule; and it is not rare to 
find vessels of from 1-2,000th to 1-3,000th of an inch in diameter, 
having parts of their walls nearly covered with the abnermal deposits. 

The principal and first seat of the deposits is, in arteries, in the 
more or less developed muscular or transversely fibrous coat: * in 


* Virchow (Cellular Path. p. 305) states that the fatty degeneration in these cases 
is seated in the outermost layer of the internal coat. He considers that the fatty par- 
ticles occupy the position of the connective tissue corpuscles, which become obscured, 
or even completely hidden, by the fatty degeneration of their substance. Owing to 
eae corpuscles being branched cells, a stellate arrangement of the fatty masses may 

> often seen. 
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veins, it is in the corresponding layer, immediately within their 
external fibrous nucleated coat: in vessels, whether arteries or 
veins, whose walls consist of only a simple pellucid membrane 
bearing nuclei, the substance of this membrane is the first seat 
of the deposits, In some cases, the outer fibrous coat of both 
arteries and veins appears to contain abundant fatty matter. But 
it is seldom that, in an advanced stage of the affection, any of the 


Fra. 8, 





Fia. 9, 





several coats of a blood-vessel can be assigned as its chief seat ; for 
even in large four-coated arteries they wholly waste, and their 
remains appear united in a single pellucid layer, of which the 
whole thickness may be occupied by the deposit. 

The figures represent some of the most usual appearances of the 


degeneration. 
The cases in which these changes were first observed were 


cerebral apoplexies in which the hemorrhage appeared certainly 


* Fic. 7. An artery, of 1-300th of an inch in diameter, and a branch given from it, 
from a softened corpus striatum. Numerous oil-particles of various sizes are scattercd 
in the muscular coat, traces of the tissue of which appear in obscure transverse marks, 

Fic. 8. From the same , @ vein 1-600th of an inch in diameter, with branches 
from 1-1,200th to 1-1,800th, and portions of capillaries. Scattered oil-particles, and 
groups like broken irregular granule-cella, are seen in the homogeneous pellucid walls 
of al the vessels, 

Fie. 9. A vessel of 1-600th of an inch in diameter, and another of 1-1,800th, with a 
branch of 1-8,000th of an inch. Groups and scattered oil-particles are thick-set in the 
simple, pellucid, membranous walls. 
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due to rupture of the wasted and degenerate blood-vessels, The 
probability of such an event is evident; as it is, also, that the less 
sudden effect of this condition of the vessels is likely to be a 
gradual degeneration of the parts of the brain which they supply. 
The relation between organs and their blood-vessels must in this 
respect be mutual: in the same measure, though not in the same 
way, a8 atrophy of an organ, whether wasting or degenerative, 
induces a corresponding atrophy of its blood-vessels, so will the 
imperfection of degenerate vessels lead to atrophy of the part in 
which they are distributed. 

I suppose that the minute blood-vessels of many other parts 
might be often found thus degenerate, if we could examine them 
as easily as we can those of the brain; but I am not aware that 
any have been so described except those of the eye, in the cases 
of arcus senilis, to which I shall presently refer, and those of the 
lungs and placenta. In the lungs, Dittrich * has traced affections 
of the arteries which, he says, the account I have given above 
exactly fits, and the consequences of which, in pulmonary apo- 
plexy, correspond with the cerebral apoplexies due to rupture of 
the small blood-vessels of the brain. 


Many facts of exceeding interest are known concerning the 
degenerations of nervous tissues, but, as yet, they are rather 
fragments than a continuous history. 

First, in relation to the causes of degeneration, two are chiefly 
known; namely, defect of blood, and arrested function. Cases of 
softening of the brain have been long recognised as the conse- 
quences of ligature, or obstructive disease, of the carotid or other 
large arteries; but they have received a new interest from the 
discovery by Virchow, and independently by Dr. Kirkes, of their 
frequency in consequence of the obstruction of healthy cerebral 
arteries by masses of fibrine carried into them, after being dis- 
lodged from the valves of the left side of the heart or from some 
part of the arterial system. In these cases, the extent of softening 
nearly corresponds with the range in which the branches of the 
obstructed artery are distributed: for, beyond the circle of Willis, 
the anastomosis among the cerebral arteries, like that among the 
cardiac, is not sufficient to carry a full supply of blood into a part 
from which the main stream ie hindered, though generally enough 
to prevent the complete death or sloughing of the part. 


* Ueber den Lacnnecschen Lungen-infarktus. Erlangen, 1850. 
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Of the atrophy following diminished or abrogated function of 
nervous parts I have already mentioned examples in the shrinking 
of the brain in old people, in the wasting of the nerves of paralysed 
or fixed muscles, and in that of the optic nerve and tract in cases 
of blindness. To these may be added the cases observed by Dr. 
Waller;* who has discovered that when a nerve is divided, its 
distal part, i. e., the portion between the place of division and the 
place of distribution, the portion in which the nerve-office can be 
no longer exercised always suffers atrophy, wasting and degene- 
rating. The same atrophy ensues in the whole length of any 
spinal nerve whose root is divided; and in any system of nerves 
through which, after injury of the spinal cord, reflex actions cannot 
be excited. The change, in divided nerves, begins at the distal 
extremities of the nerve-fibres, and gradually extends upwards in 
the branches and trunk of the nerve ; but is repaired if the divided 
portions of the nerve be allowed to reunite. I need not say how 
great interest these facts have in relation to the anatomy and 
physiology of the nervous system: but it is equalled by those 
related by Dr. Turck,t which may be used for ascertaining the 
functions of the several columns of the spinal cord, and their 
relations to the different parts of the brain, in the same manner 
as, by those of Dr. Waller, knowledge may be gained of the course 
and distribution, and of the centripetal or centrifugal office, of the 
several nerves. The main fact discovered by Dr. Turck is, that 
after diseases of parts of the brain or spinal cord there gradually 
ensues a softening, as by atrophy, of those tracts or columns of the 
cerebro-spinal axis, through which, in health, impressions were 
habitually conveyed from the diseased part. The same general 
truth is illustrated by both these series of observations; namely, 
that nerve-fibres, through which, from whatever cause, nerve-force 
can be no longer exercised, are gradually atrophied. The atrophy 
took place very quickly in the frogs that were the subjects of Dr. 
Waller’s experiments: commencing in young frogs, during the 
summer, in from three to five days, and being completed in from 
twenty to thirty days. But, in the human subject, the process, 
reckoned by the observations of Turck, and those in which I have 
examined nerves atrophied in paralysed muscles, is much slower. 
Changes in the spinal cord are not, he says, discernible in less than 
half a year after the apoplexy or other affection of the brain of 
which they are the consequence. 


* Philos. Trans., 1850. Part 2; and in the London Journal of Medicine, July 1862. 
+ Ueber secundire Erkrankung einzelner Riickenmarkstringe, Wien, 1861. 
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The changes in the nerve-fibres thus atrophied are minutely 
described by Dr. Waller. At first, transverse lines appear in the 
intratubular ‘substance, indicating its loss of continuity; then it 
appears as if divided into round or oblong coagulated masses, as if 
its two component materials were mingled; then these are 
converted into black granules, resisting the action of ether, acids 
and alkalies; and, finally, these granules are slowly and imperfectly 
eliminated.* 

In the atrophies of the brain and spinal cord, whether from 
obstructed circulation or from hindered function, the chief changes 
that are observed are, the liquefaction or softening of the whole 
substance, the breaking-up of the nerve-fibres, and the production 
of abundant granule-cells, or masses, and free-floating granules. 
Until very recently there was a difficulty in accounting for the 
origin of these granule-cells on the supposition that they were cells 
undergoing fatty degeneration, as it was thought that no cell- 
structures existed in the white part of the brain and spinal cord. 
But the discovery by Virchow in the great nervous centres of the 
delicate intermediate form of connective substance, termed by him 
Neuroglia, in which numerous small, delicate, corpuscles are im- 
bedded, and the observations by Lockhart Clarke and others on the 
existence of a fine network of connective-tissue (in which multitudes 
of fine cells and nuclei are interspersed) between the fibres of the 
columns of the cord, supply us with a source from which these fat- 
containing granule-cells may be derived. 


The last example of atrophy of which I will speak is that which 
is manifested in the Arcus senilis,—the dim greyish-white arches 
or ellipse seen near the borders of the cornea in so many old 
persons. Its nature, as a true fatty degeneration, consisting in the 
accumulation of minute oil-drops in the proper tissue of the 
cornea, was discovered and is fully described by Mr. Canton.t 
By his and others’} investigations, it has also acquired a larger 
interest, in being found the frequent concomitant and sign of more 
widely extended degenerations that are not within sight during 
life. Thus, it is commonly associated with fatty or calcareous 

* G, Walter has recently (Virchow’s Archivs, 1861, vol. xx. g 426) re-examined 
the changes which take place in nerve-fibres after division. He distinguishes the fol- 
lowing stages: Ist. Coagulation of the medullary substance in the nerve-fibre. 2nd. 
Resorption of the pre-existing contents of the medullary sheath. 38d, Fatty dege- 
neration of the nuclei of the nerve sheath. 4th. Resorption of the axial cylinder, after 
cracking and breaking up into granules. 


+ Observations on the Arcus senilis, in the Lancet, 1850 and 1861. 
t Especially Drs. Quain, Williams and Virchow (Archiv, B. iv. 288). 
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degeneration of the ophthalmic artery; with fatty degenération of 
the muscles of the eye-ball; and, especially in old persons, with 
fatty degeneration of the heart and many other organs. In short, 
the arcus senilis seems to be, on the whole, the best indication 
that has been yet found of pronenesa to an extensive or general 
fatty degeneration of the tissues. It is not, indeed, an infallible 
sign thereof; for there are cases in which it exists with clear 
evidences of vigour in the nutrition of the rest of the body; and 
there are others in which its early occurrence is due to defective 
nutrition consequent on purely local causes, such as inflammatory 
affections of the choroid, or other parts of the eye: but, allowing 
for these exceptions, it appears to be the surest, as well as the 
most visible, sign and measure of those primary degenerations 
which it has been the chief object of the last two lectures to 
describe.* 


* The degenerations of organs not described in the lectures, and the authorities not 
already quoted, may be studied Ne following references :— 

Arteries, Testicles, Lungs, and Liver: Gulliver, in Med.-Chir. Trans., xxvi. p. 86. 

Liver: Bowman, in Lancet, 1841-2, vol. i. p. 560. 

Kidney: Johnson, in Med,-Chir. Trans., xxix. p. i.; with Appendix, in xxx. p. 182. 
Simon, in Med.-Chir, Trans,, xxx. p. 141; Virchow, in his Archiv, B. iv. p, 264, et 
004 and Gairdner, Pathology of the Kidney, Edinb. 1848. 

olourless blood-cells, various Epithelial cells, Cartilage-corpuscles, Nerve-cells : 
Virchow, in his Archiv, i. p. 144, et seq. 

Lungs: Rainey, in Med.-Chir. Trans., vol. xxxi. p. 297. 

Placenta: Barnes, in Med.-Chir. Trans., xxxiy. and xxxvi., and Druitt, Med.-Chir. 
Trans. vol, xxxvi. 

Placenta, Decidua, and other tissues of the Uterus, as well as the Muscular: Kilian, 
as quoted at p. 131. 

Carti : Redfern, ‘Anormal Nutrition in the Articular Cartilages,’ 1850; and 
Virchow, in his Archiv, B. iv. p. 289. ©. O. Weber, Virchow’s Archiv, B, xiii, 1858. 

Numerous calcareous degenerations: Dusseau, Het Beenweefsel en Verbeeningen, 
Amsterdam, 1850. 

The transactions of the Pathological Society of London abound in records of cases of 
fatty and calcareous degenerations of and in the different textures. 

Pigmental degenerations: Virchow, in his Archiv, B. i. 

Prostatic Concretions: Hassall, Microscopic Anatomy. Wed], Pathological Histology. 

Amyloid Degeneration: Pagenstecher Ueber die Amyloide Degeneration, Wiirzburg, 
1868, Forster, Atlas der Path. Anat. 1859, Rouget in Brown-Sequard’s Jal. 
de la Phys. Jan. 1859. T. G. Stewart, On the Waxy or Amyloid Degeneration of 
the Kidney. Ed. Med. Jal. 1861. 

The chief general histories of degenerations are by Rokitansky, Pathol. Anat. ; C. J. 
B, Williams, Principles of Medicine; and Virchow, in the places cited above, and in 
his Archiv, B. iv. p. 394, 

The degenerations of products of disease will be described in future lectures, 
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LECTURE VII. 


GENERAL CONSIDERATIONS ON THE REPAIR AND REPRODUCTION OF 
INJURED AND LOST PARTS. 


AmonG the general considerations that may be suggested by the 
preceding lectures, none, perhaps, is more worthy of earnest 
thought, than that of the capacity of adaptation to the variety of 
their circumstances, which is displayed by the several parts of the 
body. Each part may be said to be conformed, in its first con- 
struction, to a certain standard of measure, weight, and power, by 
which standard it is adjusted to the other parts of the whole 
organism. The first perfection of the economy is in the justness 
with which its several parts are thus balanced in their powers; 
and the mutual adaptation thus established is continued, in ordi- 
nary life, by the nutrition of each part being regulated according 
to a law of direct proportion to the quantity of work that each 
discharges. But when tbe external conditions of life vary, and 
require, for the maintenance of health, varying amounts of func- 
tion to be discharged by one or more parts; and, still more, when 
disease disturbs the functional relations of any part to the rest; 
then each part displays a capacity of adaptation to the new condi- 
tions in which it is placed: each can assume a less or greater size 
and weight; each can acquire a less or more powerful -tissue; each 
can thus rise above, or descend below, its standard of power. 

This capacity of adaptation is shown in a yet more remarkable 
manner in the recovery of parts from the effects of injuries and 
diseases. It is surely only because it is so familiar, that we think 
lightly, if at all, of the fact that living bodies are capable of 
repairing the effects of injury, and that in this capacity they prove 
themselves adapted for events of which it is not certain whether 
they will ever occur to them. The exact fitness of every part of a 
living body for its present office, not as an independent agent, but 
as one whose work must be done in due proportion with many 
others concurring in operation with it, is a very marvellous thing ; 
but it seems much more so, that in the embryo, each of these parts 
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was made fit for offices and relations that were then future: and 
yet more marvellous than all it seems, that each of them should 
still have capacity fur action in events that are not only future, but 
uncertain; that are indeed possible, yet are in only so low a 
degree probable, that if ever they happen they will be called 
accidents. 

Let us have always in mind this adaptation of the living body to 
future probabilities, while we consider the physiology of repair. If 
it be fairly weighed, every part of the process of repair will be an 
argument of divine design; and such an argument as cannot be 
impugned by the suspicion that the events among which each 
living thing is cast have determined its adaptation to them: for 
all the adaptations here noted prove capacities for things future, 
and only not improbable. 

And let us also keep in view how the reparative processes may 
illustrate the laws of ordinary nutrition; and especially observe 
that they furnish evidence of the nature of the formative force 
exercised in the complete organism. I mentioned in a former 
lecture (p. 44) that, in many instances of repair and reproduction, 
the formation of the new replacing structures cannot be ascribed 
to an assimilative force, or to the development of tissue-germs 
derived from the injured or lost parts. The completeness of repair 
after injury, and the extent to which it is sometimes accomplished, 
become thus most striking evidences of the principle that the 
formative force, and those that cooperate with it, are, in the com- 
pleted organism, the same and continuous with those which 
actuated the formation of the original tissues, in the development 
of the germ and embryo. There is in every considerable process 
of repair a re-making of a part: and the new materials assume the 
specific form and composition of the part that they replace, through 
the operation of no other, or otherwise directed, force, than that 
through which that part was first made. For, in all grave injuries 
and diseases, the parts that might serve as models for the repairing 
materials to be assimilated to, or as tissue-germs to develope new 
structures, are lost or spoiled; yet the effects of such injury and 
disease are recovered from, and the right specific form and com- 
position are regained. In all such cases, the reproduced parts are 
formed, not according to any present model, but according to the 
appropriate specific form; and often with a more strikingly evident 
design towards that form as an end or purpose, than we can discern 
in the natural construction of the body. 

Moreover, it will be observed in the instances of repair of injury, 
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even more plainly than in the maintenance of the body in the 
successive ordinary stages of its life, that the law of formation is at 
each period of life the same :—- that every part is formed after the 
same method as was observed in the corresponding part of the 
parent at the same period of life. Thus, when, in an adult animal, 
a part is reproduced after injury or removal, it is made in con- 
formity, not with that condition which was proper to it when it 
was first formed, or in its infantile life, but with that which ig 
proper according to the time of life in which it is reproduced; 
proper, because like that which the similar part had, at the same 
time of life, in members of former generations. In the reproduc- 
tion of the foot or the tail of the lizard, they grow, as it were, at 
once into the full dimensions proper to the part, according to the 
age of the individual. Spallanzani expressly mentions this: — 
that when a leg is cut from a full-grown salamander, the new leg 
and foot are developed, as far as form and structure are concerned, 
just as those of the larva were; but as to size, they from the 
beginning grow and are developed to the proper dimensions of the 
adult. The power, therefore, by which this reproduction is accom-~ 
plished, would seem to be, not the mere revival of one which, after 
perfecting the body, had lapsed into a dormant state, but the self- 
same power which, before the removal of the limb, was occupied 
in its maintenance by the continual mutation of its particles, and 
is now engaged, with more energy, in the reconstruction of the 
whole. f 


The ability to repair the damages sustained by injury, and to 
reproduce lost parts, appears to belong, in some measure, to all 
bodies that have definite form and construction. It is not an 
exclusive property of living beings; for even crystals will repair 
themselves when, after pieces have been breken from them, they 
are placed in the same conditions in which they were first formed. 

The diagram (Fig. 10) represents a series of casts made from a 
crystal with which I imitated the experiments of Jordan.* A large 
piece was broken off an octohedral crystal of alum (A). Before the 
fracture it was perfect in its form, except at one small pit on its 
surface, where it had what (writing of animal physiology) might be 
called a congenital defect. Thus broken (B) it was placed again 
in the solution in which it had been formed, and after a few days 
its injury was so far repaired as it appears in the figure c. The 


* Miiller’s Archiv, 1842. p. 46. 
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whole crystal had increased, but the increase on its broken surface 
was proportionally so much greater than on any other, that the 
perfect octohedral form was nearly regained. The little congenital 





defect, also, was completely healed. In a few days more the whole 
crystal would have been as if it had suffered no injury. 

I know not what amount of mutual illustration, if any, the 
repair of crystals and of living bodies may afford; but, in any case, 
we may trace here something like an universal property of bodies 
that are naturally and orderly constructed: all, in favourable 
circumstances, can repair at least some of the damages to which 
they are liable from the violence of external forces. 

But, to speak only of the repair and reproduction that occur in 
the several orders of the animal kingdom: among these they exist 
in singularly different degrees, and in such as can be only partially 
included in rules or general expressions. The general statement 
sometimes made, that the reparative power in each species bears 
an inverse ratio to its position in the scale of animal life, is cer- 
tainly not proved; and many instances are contrary to it: such as 
the great reparative power possessed by the Triton and other 
lizards, and the apparently complete absence of it in the perfect 
insects. Rather, the general rule which we may expect to find 
true, and for which there is already much evidence, may be that 
the reparative power bears an inverse proportion to the amount of 
power consumed in the development and growth of the individual, 
and in its maintenance in the perfect state. 

Our ideas of the consumption of power in the organization of 
matter, are, perhaps unavoidably, very vague: yet are there facts 
enough to prove that the power which can be exercised in a germ 
is limited, so that the capacity of assuming the specific organic 
form cannot be communicated to an indefinite quantity of matter ; 
and there are also enough to justify the expression, that the power, 
thus limited, is in some measure consumed, Ist, in the develop- 
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ment of every new structure, and, 2dly, in a less measure, in the 
growth and maintenance of those already formed. 

Thus, first, it appears constantly true, that the reparative power 
is greater in all parts of the young than in those of the older indi- 
viduals of all species. Even when we compare individuals that 
have all attained their highest development and growth, this rule 
seems to be true. We know it from general observations of the 
results of similar injuries and diseases in persons of different ages : 
numerous as the exceptions may be, the general rule seems true. 
And it is yet more evidently proved in the case of some lower 
animals. Spallanzani mentions it in regard to the reproduction of 
the tail of the tadpole. The quickness with which the work of 
reproduction is both begun and perfected was always, in his expe- 
riments, in an inverse ratio to the age. He says the same for the 
reproduction of the legs of salamanders; and it is only inthe young, 
among frogs and toads, that any reproduction of the limbs will 
take place. So, too, in experiments on the repair of fractures, the 
union of tendons and the like, in the mammalia, one may see 
abundant evidence that the vigour and celerity of the process are 
in an inverse proportion to the animal’s age. There is, indeed, 
some reason to believe, that in the very early period of embryonic 
life, a true reproduction of parts of limbs may take place even in 
the human species. Not to speak of the possibility that super- 
numerary members may be formed in consequence of accidental 
fission of the budding limbs of the embryo, there are cases in 
which fingers are found on the stumps of arms in such circum- 
stances as justify the belief, that after a limb had been accidentally 
amputated in the uterus, these had been produced on its remaining 
portion.* 

All these facts agree well with the belief that the formative 
power is gradually diminished in the acts of organizing matter for 
the maintenance of the body; and the difference between the 
completeness of repair in children and that in adults appears so 
much greater than the difference in adults of different ages, that 
it is probable the formative power is more diminished by growth 
than by mere maintenance. _ 

But, secondly, it seems that the capacity for the repair or 
reproduction of injured parts is much more diminished by de- 
velopment, than by growth or maintenance of the body; i.e., much 
more by those transformations of parts by which they become 


; = . paper by Dr, Simpson, in the London and Edinburgh Monthly Journal, 
an. ; 
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fitted for higher offices, than by the multiplication or maintenance 
of those that are already perfect in their kind and function. In 
other words, to improve a part requires more, and more perfect, 
formative power, than to increase it does, 

This, as a general principle, is exemplified in many instances. 
In the greater part of congenital malformations we find arrest of 
development, but no hindrance of -growth; as a heart, in which a 
septum fails to be developed, yet grows to its full bulk. If tad- 
poles be excluded from due light and heat, their development will 
be much retarded, but their growth will be less checked: in other 
words, the conditions of nutrition which are enough for growth 
are not sufficient for development. When a part is, without dis- 
ease, unduly supplied with blood, it may grow beyond its normal 
size, but it is never developed beyond its normal structure: that 
which is sufficient for increase of growth, is not enough for an 
advance in development. Again, in the miscalled cultivation and 
improvement of flowers, growth is increased, but development is 
hindered; and an excess of coloured leaves is formed, instead of 
the due number of male and female organs. In an old ulcer ora 
sinus, cells may be continually reproduced, maintaining or even in- 
creasing the granulations, yet they will not develope themselves 
into connective tissue and cuticle for the healing of the part. And 
so, lastly, even when repair and reproduction have gone far towards 
their ultimate achievement, that which takes a longer time, and 
oftener fails, is the improvement, the perfecting of the new 
material, by its final development. This ts observed in all cases 
of reproduced limbs, and even in ordinary scars. 

These facts (and there are many others like them) seem to 
justify the expression that, not only more favourable conditions, 
but also a larger amount of organizing force, are expended in 
development than in growth, or maintenance; and that the repa- 
rative power bears an inverse ratio to the amount of force already 
expended in these processes. If it be s0, we might expect that in 
each species, in its perfect state, the reparative power might be 
measured by the degree of likeness between the embryonic and 
the perfect form, structure, and composition. 

There are many apparent exceptions to such a rule, especially 
in the Asteridw, which, though constructed through manifold 
metamorphoses, have great capacity of restoring detached rays; * 
yet it is consistent with such a rule that the highest amount of 


* A good account of the mode of reproduction of lost rays in the Asteridse “may be 
found, by Dr. H. 8. Wilson, in the Trans. Linnean Soc. 1860. ; 
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reparative power exists in those lowest polypes in which the 
materials of the germ-mass are least transformed, but are multi- 
plied, and, as it were, grouped into the shape of their bodies. In 
the Hydra viridis, and Hydra fusca, it seems literally true that 
any minute portion derived from the germ-mass may, after being 
separated from the perfect body, reproduce the perfect form. 
This is the general truth of the numerous experiments performed 
on Hydrw by Trembley, Roesel, and others. They have been 
so often quoted, that I need not do more than mention the greatest 
instances of reproductive power that they showed. 

Trembley cut a Hydra into four pieces: each became a per- 
fect Hydra; and, while they were growing he cut each of these 
four into two or three. These fractions of the quarters being on 
their way to become perfect, he again divided these, and thus he 
went on, till from the one Hydra he obtained fifty. All these 
became perfect; he kept many of them for more than two years, 
and they multiplied by their natural gemmation just as much as 
others that had never been divided. Again, he cut similar polypes 
longitudinally, and in an hour or less each half had rolled itself, 
and seamed up its cut edges, so as to be a perfect Hydra. He 
split them into four; he quartered them; he cut them into as 
many pieces as he could; and nearly every piece became a perfect 
Hydra. He slit one into seven pieces, leaving them all connected 
by the tail, and the Hydra became seven-headed, and he saw all 
the heads eating at the same time. He cut off the seven heads, 
and, Hydra-like, they sprang forth again. And even the fabulist 
dared not invent such a prodigy as the naturalist now saw. The 
heads of the Lernean Hydra perished after excision: the heads of 
this Hydra grew for themselves bodies, and multiplied with as 
much vigour as their parent-trunk. 

Now these instances may suffice to show not only the great 
capacity of reproduction in the lowest polypes, but, also, that in 
them the process of reproduction after injury confounds itself with 
that of their natural generation by gemmation, or, as it probably 
more rarely happens, by spontaneous fission. We cannot discern 
a distinction between them ; and there are facts whigh seem to prove 
the identity of the power which operates in both. Thus, in both 
alike, the formative power is limited according to the specific 
characters of the Hydra: immense as the power of increase is 
which may be brought into action by the mutilations of the Hydra, 
yet that power cannot be made to produce a Hydra of much more 
than ordinary size, or to raise one above its ordinary specific 
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characters. And, again, the identity of the power is shown in 
this, that the natural act of gemmation retards that of reproduc- 
tion after injury. Trembley particularly observes, that when a 
Hydra, from which the head and tentacula had been cut off, gem-~ 
mated, the reproduction of the tentacula was retarded soon after 
the gemmule appeared. 

Many other species manifest this coincidence of the power of 
propagating by gemmation or fission, and of reproducing large 
portions of the body, and even of reconstructing, from fragments, 
the whole body. Among them, as chief examples, are the Actinia, 
which, after bisection form two individuals; and the Holothuria, 
which, as Sir J. G. Dalyell has observed, when hurt or handled, 
will eject all their viscera, leaving their body a mere empty sac, 
and yet in three or four months will have all their viscera regene- 
rated. And to these may be added, from among the Annelida, the 
young Nereids, and those species of Nais, on which Bonnet, Spal- 
lanzani, and others, made their experiments ; experiments of which 
the climax seemed to be achieved when a Nais was cut by 
M. Lyonnet into thirty or forty separate pieces, and there were 
produced from those fragments as many perfect individuals. 

Among the instances of greatest capacity of repair, some observed 
by Sir J. G. Dalyell * seem to illustrate, in a remarkable manner, 
the general laws of the reparative processes in even the higher 
animals. In Actinia lacerata, Dalyell observed that numerous 
ragged processes were put forth from the whole circumference of 
the disc, which were gradually torn off, and became afterwards 
developed into minute Actiniz. Observations of a similar nature 
have been made by Dr. Strethill Wright ft with regard to Actinia 
dianthus. The latter author, after noting the process of natural 
fissure in Actinia dianthus, produced similar phenomena by artificial 
fissure. From the foot of a specimen of this Actinia, which showed 
no tendency to natural generation, he detached a very minute 
portion, which by careful examination he satisfied himself contained 
no ovum or structure different from the ordinary tissue of the wall 
of the body. This minute portion in three weeks became a 
perfect Actinia. From this product of artificial fissure, again, he 
divided other portions, which also in time developed into perfect 
animals. All that appeared to be necessary to this process of 
multiplication being the existence in the severed part of the three 
elemental tissues of the body—the dermal, muscular and mucous. 


* Rare and Remarkable Animals of Scotland, vol. i, pl. 14; vol. ii. p. 230, pl. 47. 
+ Proc. Roy. Phys. Soc. Ed. vol. i. 161. 
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In the Hydra Tuba, the species in which Dalyell traced that 
marvellous development into Meduss, he found that when cut in 


Fre. 11. 





halves, each half may regain the perfect form; but this perfect 
form is regained only very slowly, and, as it were, by a gradual 
improvement of parts that are at first ill-formed. The sketch, 
copied from his plate, shows the succession of forms marking these 
stages of improvement in the distal part of a Hydra Tuba (A), 
which had been detached by cutting through the animal with a 
pair of scissors. 

Through these forms, commencing at B, into which the distal or 
free half of a was first changed, the 
perfect state of a Hydra was at length 
reached; asat c. The obliteration 
of the old tentacles, together with 
the changes which take place in the 
new, before they assume their fully 
developed form, may possibly be ex- 
plained (as he suggests) by the mu- 
tilation having disturbed the progress 
of the Hydra in its development of 
young Medusez; for the experiment 
was made in March, nearly at the 
time when the series of changes 
should have commenced. But, if I 
may venture not to accept the sug- 
gestion of so admirable an observer, 
I should suspect rather that thisis 
an instance of gradual recovery of fg 
perfection, such as we see more /f 
generally in the repair of injuries 
and diseases in the higher animals. 

He has noticed something of the same kind, and more definite, 
in the Tubularia indivisa (Pl. iv.); one of his experiments on which 
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is illustrated by Fig. 12. A fine specimen was cut near its root, and 
after the natural fall of its head, the summit of its stem was 
cloven. An imperfect head was first produced, at right angles to 
the stem, from one portion of the cleft (a); after its fall, another 
and more nearly perfect one was regenerated, and, as it grew, 
improved yet more (Bs) A third appeared, and then a fourth, 
which was yet more nearly perfect, though the stem was thick, 
and the tentacula imperfect. The cleft was almost healed; and 
now @ fifth head was formed, quite perfect (c); and after it, as 
perfectly, a sixth and a seventh bead. All these were produced 
in fifteen months. 

The lower half of this specimen had been cut off four months 
after the separation of the stem. Its upper end bore — first, an 
abortive head; then, secondly, one which advanced further in 
development; a third, much better; and then, in succession, othcr 
four, which were all well formed. 

The upper portion of this lower half of the stem now showing 
signs of decay, a portion was cut from its lowest part, and further 
manifested the reproductive power of the stem; for three heads 
were produced from the upper end of the piece cut of, and four 
from the lower end of the upper piece which had seemed to be 
decaying. In 550 days this specimen had grown twenty-two 
heads. 

Now, I cannot but think that we have, in these instances of 
gradual recovery from the effects of injury, a type of that gradual 
return to the perfect form and composition which is noticed in 
the higher animals, Our theory of the process of nutrition leads 
us to believe that, in the constant mutation of particles in nutri- 
tion, those elements or those molecules of the blood, or of any 
structure, that have been altered by disease, in due time degene- 
rate or die, and are cast-off or absorbed; and that those which 
next succeed to them partake, through the assimilative force, of 
the same morbid character; but that, every time of renewal, the 
new particles approach a step nearer to the perfect state. Thus, 
as it were, each generation of new particles is more nearly perfect, 
till all the effects of the injury or the disease are quite obliterated. 
Surely, in the gradual recovery of perfection by these polypes, we 
have an apt illustration of the theory; one which almost proves 
its justice. | 


The power of reconstructing a whole and perfect body, by the 
development of a fragment, is probably limited to the species that 
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ean propagate by spontaneous fission or gemmation, or that in- 
crease their size, as some of the Annelida do, by the successive 
addition of rings that are developed after the manner of gemmules 
from those that precede them. Where this power is not possessed, 
there, whatever be the position of the species in the animal scale, 
the reparative power appears to be limited to the reproduction of 
lost members; such as legs, claws, a part of the body, the head, 
an eye, the tail, and the like. Within this limit, the rule seems 
again to hold good, that the amount of reparative power is in an 
inverse ratio to that of the development, or change of structure 
and mode of life, through which the animal has passed in its 
attainment of perfection, or on its way thitherward. 

Here, however, even more than in the former cases, we need, not 
perhaps more experiments, but experiments on a larger number 
of species. It appears generally true, that the species whose 
development to the perfect state is comparatively simple and 
direct, have great reparative powers; while many, at least of those 
in which the development is with such great changes of shape, 
structure, and mode of life, as may be called metamorphosis, 
retain in their perfect state scarcely any power for the repair of 
losses. Yet we want more instances of this; and especially, it 
were to be wished that we had the results of experiments upon the 
lowest animals that pass through such metamorphoses; e. g. on 
the Hydra tuba, not only in its Hydra state, but in all the changes 
that succeed, till it attains its complete Medusal form. 

In the absence of such evidence as experiments of this kind 
might furnish, the best examples of the rule are furnished by the 
experiments of Mr. Newport. They show that among the insects, 
the reparative power, in the complete state, is limited to the 
orders in which that state is attained by a comparatively simple 
and direct course of development; as the Myriapoda and Phas- 
mid, and some of the Orthoptera. These can reproduce their 
antenne, and their legs, after removal or mutilation; but their 
power of reproduction diminishes as their development increases. 
Even in the Myriapoda, whose highest development scarcely carries 
their external form beyond that of the larvae ofthe more perfect 
insects, such reparative power apparently ceases, when, after the 
last casting of their integuments, their development is completed. 

In.the higher hexapod insects, such reproduction has been seen 
in only the larval state; none of them, in its perfect state, can 
reproduce an antenna, or any other member. The Myriapoda, 
then, are, in their reparative power, equal to the larve of the 
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higher insects, and nearly all the power for formation which these 
manifest, appears to be exhausted in the two later metamorphoses. 

The case is the stronger, as illustrating the expenditure of power 
in metamorphoses, when the higher insects are compared with the 
Arachnida; for in these, which attain their perfect state through 
more direct development, the reparative power remains equal to 
the reproduction of limbs and antenne. A yet stronger contrast 
is presented between the higher insects and the several species of 
salamander, in which so profuse a reproduction of the limbs has 
been observed; for though they be much higher in the scale of 
animal life, yet the amount of change in external form and habits 
of life, through which they pass, in their development from the 
embryo to the perfect state, appears less than that accomplished 
in the metamorphoses of insects. 

Many instances, besides those which I have cited, appear to 
support this rule, that the reparative power, in each perfect species, 
whether it be higher or lower in the scale, is in an inverse propor- 
tion to the amount of change through which it has passed in its 
development from the embryonic to the perfect state. And the 
deduction we may make from them is, that the powers for deve- 
lopment from the embryo are identical with those exercised for the 
restoration from injuries: in other words, that the powers are the 
same by which perfection is first achieved, and by which, when 
lost, it is recovered.* 

This is, again, generally confirmed in the instances of the Ver- 
tebrata; but of the repair in these, or at least in the highest of 
them, I shall have to speak so exclusively in the future lectures, 
that I will now only say that, in man and other mammalia, a true 
reproduction after loss or injury seems limited to three classes of 


1. To those which are formed entirely by nutritive repetition, 
such as the blood and the epithelia. 

2. To those which are of lowest organization, and (which seems. 
of more importance) of lowest chemical character; as the gela- 
tinous tissues, the connective, and the bones. 

3. To those which are inserted in other tissues, not as essential 
to their structure, but as accessories, a8 connecting or incorporating 
them with the other structures of vegetative or animal life; such 
as nerve-fibres and blood-vessels. 

With these exceptions, injuries or losses in the human body are 


* Observations on the mode of reproduction of lost parts in the Crustacea, by H. D. 
8. Goodsir, may be found in the Anat. and Path. Observations, Edinburgh, 1846. 
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capable of no more than repair, in its most limited sense; i.e. in 
the place of what is lost, some lowly organized tissue is formed, 
which fills up the breach, and suffices for the maintenance of a less 
perfect life. 


I may seem in this, as in some earlier lectures, to have been 
discussing doctrines that can hardly be applicable to our daily 
practice, and with illustrations drawn from objects in which sur- 
geons may have but little interest. Let me, then, if only in 
apology, refer to some of the considerations which are suggested 
by studies such as these. Let me, first, express my belief that, 
if we are ever to escape from the obscurities and uncertainties of 
our art, it must be through the study of those highest laws of 
our science, which are expressed in the simplest terms in the lives 
of the lowest orders of creation. It was in the search after the 
mysteries — that is, after the unknown highest laws — of genera- 
tion, that the first glance was gained of the largest truth in physio- 
logy ; the truth of the development of ova through partition and 
multiplication of the embryo-cells. So may the study of thé repair 
of injuries sustained by the lowest polypes lead us to the clearer 
knowledge of that law, in reliance upon which alone we dare to 
practise our profession; the law, that lost perfection may be re- 
covered by the operation of the powers by which it was once 
achieved. Already, in the facts that I have quoted from Sir J. 
Graham Dalyell, we seem to have the foreshadowing of those 
through which the discovery may be made. 

Then, let us not overlook those admirable provisions, which we 
may find in the lives of all that breathe, against injuries that, but 
for these provisions, would too often bring them to their end before 
their appointed time, or leave them mutilated to finish a painful 
and imperfect life. We are not likely to undervalue, or to lose 
sight of, the design of all such provisions for our own welfare. But 
we may better appreciate these, if we regard them as only of the 
same kind as those more abundantly supplied to creatures whom 
we are apt to think insignificant: indeed, so abundantly, that, as 
if with a consciousness of the facility of repair, self-mutilation is 
commonly resorted to for the preservation of life. When the 
Ophiurade, or any of.the brittle Star-fishes, break themselves to 
fragments, and disappoint the grasp of the anxious naturalist, they 
probably only repeat what they are instinctively taught to do, that 
they may elude the jaws of their more ravenous enemies. But 
death would be much better than such mutilation, if their rays 
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could not be reproduced almost as easily as they can be rejected. 
The experimentalist, too, who cuts off one or the other end of any 
of the Annelida, perhaps only puts them to a necessity to which 
they are liable from the attacks of their carnivorous neighbours. 
Almost defenceless, and so easily mutilated, their condition, were 
it not for their faculty of reproduction, might be more deplorable 
than that of any other creature; and even their existence as 
species might have been endangered long ago. It would almost 
seem as if the species that have least means of escape or defence 
from mutilation were those on which the most ample power of 
repair has been bestowed; an admirable instance, if it be only 
generally true, of the beneficence that has provided for the welfare 
of even the least (as we call them) of the living world, with as 
much care as if they were the sole objects of the Divine regard. 
Lastly, if I may venture on so high a theme, let me suggest, that 
the instances of recovery from disease and injury seem to be only 
examples of a law yet larger than that within the terms of which 
they may be comprised ; a law wider than the grasp of science ; the 
law that expresses our Creator’s will for the recovery of all lost 
perfection. To this train of thought we are guided by the 
remembrance that the healing of the body was ever chosen as the 
fittest emblem of His work, whose true mission was to raise man’s 
fallen spirit and repair the injuries it had sustained; and that 
once, the healing power was exerted in a manner purposely so 
confined as to advance, like that which we can trace, by progressive 
stages to the complete cure. For there was one, upon whom, 
when the light of Heaven first fell, so imperfect was his vision, 
that he saw, confusedly, ‘men, as trees walking;’ and then, by a 
second touch of the Divine Hand, was ‘restored, and saw every 
man clearly.’ Thus guided by the brighter light of revelation, it 
may be our privilege, while we study the science of our healing 
art, to gain, by the illustrations of analogy, a clearer insight into 
the Oneness of the plan by which things spiritual and corporeal 
are directed. Even now, we may trace some analogy between the 
acts of the body and those of man’s intellectual and moral nature. 
As in the development of the germ, so in the history of the human 
spirit, we may discern a striving after perfection ; after a perfection, 
not viewed in any present model (for the human model was 
marred almost as soon as it was formed), but manifested to the 
enlightened Reason in the ‘Express Image’ of the ‘Father of 
Spirits.’ And so, whenever, through human frailty, amid the 
violences of the world, and the remaining ‘ infection of our nature,’ 
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the Spirit loses aught of the perfection to which it was once 
admitted, still its implanted Power is ever urgent to repair the 
loss. The same power, derived and still renewed from the same 
Parent, working by the same appointed means, and to the same 
end, restores the fallen spirit to nearly the same perfection that it 
had before. Then, not unscarred, yet living—‘fractus sed invictus’ 
—the Spirit still feels its capacity for a higher life, and presses to 
its immortal destiny. In that destiny the analogy ends. We may 
watch the body developing into all its marvellous perfection and 
exact fitness for the purpose of its existence in the world; but, this 
purpose accomplished, it passes its meridian, and then we trace it 
through the gradual decays of life and death. But, for the human 
Spirit, that has passed the ordeal of this world, there is no such 
end. Emerging from its imprisonment in the body, it soars to the 
element of its higher life: there, in perpetual youth, its powers 
expand, as the vision of the Infinite unfolds before it; there, in the 
very presence of its Model, its Parent, and the Spring of all its 
Power, it is ‘like Him, for it sees Him as He ig,’ 
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LECTURE VIII. 
THE MATERIALS FOR THE REPAIR OF INJURIES. 


In the present lecture I propose to give a general account of the 
materials employed for the repair of some of the injuries inflicted 
on the human body. 

I hope I do not err in thinking that the most advantageous 
mode of treating this subject will be to confine myself to that class 
of injuries which may be called visible breaches of continuity; such 
as wounds and fractures. For, in regard to the recovery from 
diseases, our knowledge of the effects of any disease seems, as yet, 
too imperfect for us to trace the stages by which the morbid state 
reverts to that which is healthy. We may be sure it is in confor- 
mity with the same general laws as those of recovery from injury, 
and almost sure that it is by the gradual improvement of the 
particles that in succession replace those altered by disease. But 
the whole details of the process have yet to be discovered. 

Even within the narrower field of the repair of breaches of 
continuity, I must yet assign to myself a closer limit. A future 
lecture will be devoted to the healing of fractures; in this, there- 
fore, I shall speak almost exclusively of the healing of divided 
soft parts; and I shall take, as the chief and typical examples, the 
repairs of wounds made in operations. References to the healing 
of other injuries may, however, be made by the way, and for 
collateral illustration. 


Modern surgery has shown how right Mr. Hunter was, when, 
in the very beginning of his discussion concerning the healing of 
injuries, he points out, as a fundamental principle, the difference 
between those two forms of injuries of which one is subcutaneous, 
the other open to the air. He says: ‘The injuries done to sound 
parts I shall divide into two sorts, according to the effects of the 
accident. The first kind consists of those in which the injured 
parts do not communicate externally, as concussions of the whole 
body, or of particular parts, strains, bruises, and simple fractures, 
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which form a large division. The second consists of those which 
have an external communication, comprehending wounds of all 
kinds and compound fractures.’** And then, he says, ‘ The injuries 
of the first division, in which the parts do not communicate 
externally, seldom inflame; while those of the second commonly 
both inflame and suppurate.’ 

In these sentences Mr. Hunter has embodied the principle on. 
which is founded the whole practice of subcutaneous surgery ; 
principle of which, indeed, it seems hardly possible to paar 
the importance. For, of the two injuries inflicted in a wound, the 
mechanical disturbance of the parts, and the exposure to the air of 
those that were covered, the exposure, if continued, is the worse. 
Both are apt to excite inflammation; but the exposure excites it 
most certainly, and in the worse form; i. e., in the form which 
most delays the process of repair, and which is most apt to 
endanger life. Abundant instances of this are shown in the 
difference between a simple and a compound fracture, though the 
former may have been produced by the greater violence; or, 
between a simple fracture, even with much violence, extending 
into a joint, and an open wound, never so gently made into one. 
Or, for parallel instances, one may cite the rarity of suppurations 
after even extensive ecchymoses, and their general occurrence 
when wounds are left open. 

I had frequent occasion to observe these differences, in a series 
of experiments made for the illustration of the healing of divided 
muscles and tendons. Some of these were divided through open 
wounds, and some by subcutaneous section; and the recital of a 
single experiment may afford a fair example of the difference of 
results that often ensued. In the same rabbit, the tibialis anticus 
and extensor longus digitorum were divided on the right side with 
a section through the skin; on the left, with a subcutaneous 
section, through a small opening. Twelve days afterwards the 
rabbit was killed. The wound on the left side was well repaired, 
and with comparatively little trace of inflammation: the gap on 
the right was closed in with a scab, and an imperfect scar, but 
under these was a large collection of pus, and no race of a re- 
parative process. The contrast is the stronger, because in all these 
cases there is, unavoidably, more mechanical violence inflicted in 
the gradual subcutaneous division than in the simple open wound. 
And, it must be added, that a speedy closure of the external 


* Works, vol. iii. p. 240. 
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wound made in an open section may bring the case into more 
favourable conditions than those of a subcutaneous wound made 
with more violence. This, also, I saw in some of the experiments : 
a clumsy subcutaneous division of one Achilles-tendon excited 
great inflammation about it; while the open section of the other 
tendon in the same rabbit was quickly and well repaired, if the 
external wound had been speedily united, and had sufficiently soon 
converted the open into a subcutaneous injury. 

Still, what Mr. Hunter said is true, especially in wounds in our 
own bodies: subcutaneous wounds seldom inflame; open wounds 
generally both inflame and suppurate. It will be a principal 
object of this lecture to show something like an anatomical reason 
for this difference, in the fact that the materials produced for the 
repair of open wounds are not usually the same, or, at least, do not 
develope themselves in the same manner, as those for the repair of 
closed or subcutaneous ones. The physiological and nearer reason 
is probably to be discovered in the influence of oxygen abnormally 
admitted to the tissues, and producing in them such effects as are 
more nearly traced in the phenomena of inflammation, and will 
be described in future lectures. 


Before speaking of the materials for repair, I must briefly state 
that the healing of open wounds may be accomplished by five 
different modes: namely, 1. By immediate union; 2. By primary 
adhesion; 3. By granulation; 4. By secondary adhesion, or the 
union of granulations; 5. By healing under a scab. The repair 
of subcutaneous wounds may be effected by immediate union, but 
is generally accomplished by connection, or the formation of bonds 
of union between the divided and retracted parts. Very rarely it 
is effected by means of granulations without suppuration. 

Of these modes, which I hope to describe hereafter in detail, it 
is the peculiarity of the first, or process of immediate union, that 
it is accomplished by the mere re-union or re-joining of the divided 
parts, without the production or interposition of any new material. 
In all the others, new material is produced and organized. This 
process of immediate union corresponds with what Mr. Hunter 
called ‘union by the first intention.’ It is not the same as that 
which, in modern surgery, is called union by the first intention ; 
for that is the same as Mr. Hunter named ‘union by adhesion,’ 
or ‘ by the adhesive inflammation,’ and is effected, as he described 
it, by the organization of lymph interposed between two closely 
approximated wounded surfaces. Mr. Hunter maintained that 


REPARATIVE MATERIALS, 181 


union by the first intention is effected by means of the fibrine of 
the blood extravasated between the surfaces of the injured part, 
which fibrine, there coagulating, adheres to both the surfaces, 
becomes organized, and forms a vascular bond of union between 
them.* Doubtless, Mr. Hunter was, in this, in error; but, as the 
blood extravasated in wounds is not without influence on their 
repair, I will endeavour to state the several modes in which it may, 
when thus extravasated, be finally disposed of. 

There are ample evidences for believing that masses of effused, 
or stagnant and coagulated, blood may be organised; i. e. may 
assume the characters of a tissue, and may coalesce with the 
adjacent parts and become vascular. These evidences include 
cases of blood effused in serous sacs, especially in the arachnoid ; 
of clots in veins organizing into fibrous cords, or, after less organiza~ 
tion, degenerating into phlebolithes; clots organizing into tumours 
in the heart and arteries, and the clots so organized above ligatures 
on arteries as to form part of the fibrous cord by which the 
obliterated artery is replaced. These last cases afford most 
conclusive evidence, because they have been very carefully in- 
vestigated in a series of experiments and microscopic observations, 
by Dr. Zwicky.f 

In 1848, I had the opportunity of examining a specimen which, 
more fully than any other I had seen, confirmed Zwicky’s account 
of the mode in which blood-clots become organized. It supplied, 
too, some facts which appear important to the present subject. It 
was obtained from an insane person, by my friend Mr. Holmes 
Coote. A thin layer of pale blood-coloured and ruddy membrane 
lined the whole internal surface of the cerebral dura mater, and 
adhered closely to it. Its colour, the existence of patches of blood- 
clot imbedded in it, and all its other characters, satisfactorily 
proved that it had been a thin clot of blood,—an example of such 
as are effused in apoplexy of the cerebral membranes, and are 
fully described by Mr. Prescott Hewett.{ Numerous small vessels 
could be seen passing from the dura mater into this clot-mem- 
brane; and with the microscope, while they were still full of 
blood, I made the sketch engraved (Fig. 13, a). The 
arrangement of the blood-vessels bears a close resemblance, but, 
perhaps, more in its irregularity than in any positive characters or 
plan, to that which exists in false membrane formed of organized 
lymph: but the vessels were, I think, generally larger. 

* Works, vol. iii. 263. * + Die Metamorphose des Thrombus. Zurich, 1846, 
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Such were the blood-vessels of this organized clot. Its minute 
structure, as represented below (8), showed characters which are of 
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peculiar interest, because of their resemblance to those observed in 
the material that is commonly formed in the repair of subcutaneous 
injuries. In the substance of what else appeared like a filamentous 
clot of fibrine, sprinkled over with minute molecules, the addition 
of acetic acid brought into view corpuscles like nuclei, or cyto- 
blasts, very elongated, attenuated, and, in some instances, like 
short strips of flat fibre. Of course, such corpuscles are not to be 
found in any ordinary clot of fibrine; they exactly resemble such 
as may be found in certain examples of rudimental connective tissue, 
and among these, in the material for the repair of subcutaneous 
injuries. In short, the minute structure of this clot now organized 
was an example of what I shall have often to refer to under the 
name of ‘ nucleated blastema.’* 

With such evidence as this of the organization of a thin layer of 
blood-clot, and of the development of its fibrine being apparently 
identical with that of the material commonly formed for the repair 
of subcutaneous injuries, I was surprised to find that extravasated 


* The description here given has been fully confirmed by the examination of a simi- 
lar membranous clot, the vessela of which were beautifully injected by Mr. Gra 
Pathol. Trans.) ; and more recently by that of one injected by Mr. Coote. Dr. W. nd 
sirdner, in Edin, Med. Jour. Oct. 1861, also describes a specimen of false membrane 
from the arachnoid cavity, in which blood-vessels costaining blood-corpuscles were 
geen, and Dr. J. Ogle, in Beal's Archives, vol i. and part 8, records similar cases, 
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blood can, commonly, have no share at all in the reparative 
process. 

One of the best proofs of this is, that scarcely the smallest por- 
tion of blood is effused in the cases in which the largest quantity 
of reparative material is produced in the shortest time, and in 
which the healing process is most perfectly accomplished. In 
twenty cases in which I divided the Achilles-tendon in rabbits, I 
only once found, in the subsequent examinations, a clot of extra- 
vasated blood in the track of the wound. In this case, I believe, 
the posterior tibial artery was wounded: for in all others, and in 
similar divisions of muscles, unless a large arterial trunk were cut, 
the only effusion of blood was in little blotches, not in separate 
clots, but infused or infiltrated in the areolar tissue near the 
wound. In some cases there was blood-stained infiltration of the 
inflammatory products, but in none were there such clots as could 
be organized into bonds of union. Im short, parts thus divided 
scarcely bleed: what blood does flow escapes easily through the 
outer wound, as the surrounding tissues collapse into the space left . 
by the retracting parts; or, what remains is infiltrated into the 
tissues, and forms no separate clot. 

It is the same with fractures. In a large proportion of these, 
one finds no clots lying hetween the fragments where they are to 
be united, and only very small spottings of blood, like ecchymoses, 
in or beneath the periosteum. The abundant extravasations 
that commonly exist in the subcutaneous tissue are generally 
confined to it: they are not continued down to the periosteum or 
bone. : 

In all these cases, then, we have sufficient proof that extravasated 
blood is not necessary for union by the first intention, or for any 
other mode of repair, in the simple fact that where the repair is 
best, and the material for it most ample, no blood is so extravasated 
as to form a clot that could be organized. 

But, though this may be the usual case, the question still re- 
mains —- When blood is effused and coagulated between wounded 
surfaces, how are the clots disposed of? For, often, though not 
generally, such clots are found in wounds, or between the ends of 
a broken bone, or a divided tendon when an artery by its side is 
cut; and in most operation-wounds, one sees blood left on them, or 
flowing on their surfaces, after they are done-up. How, then, is 
this blood disposed of ? 

If effused in large quantity, so as to form a voluminous clot, and 
especially if so effused iff a wound which is not perfectly excluded 


134 REPARATIVE MATERIALS : 


from the air, or if effused in even a subcutaneous injury in a 
person whose health is not good, the blood is most likely to excite 
inflammation; and the swelling of the wounded parts, or their 
commencing suppuration, will push it out of the wound. Thus we 
often see blood ejected. 

But, in more favourable circumstances, the blood may be ab- 
sorbed ; and this may happen whether it have formed separate clots, 
or, more readily, when it is infiltrated in the tissues. What I have 
seen, however, in the experiments to which I have already referred, 
leads me to dissent from the account commonly given of the 
absorption of blood thus effused. The expressions generally used 
imply that the first thing towards the repair of such a wound is the 
absorption of the extravasated blood; and that then, in its place, 
the lymph or reparative material is produced. But this can hardly 
be the case; for the absorption of blood is a very slow process, 
and commonly requires as much time as would suffice for the com- 
plete healing of a wound, or even of a fracture. Not to mention the 
very slow absorption of the extravasations of blood in apoplexy 
or in serous sacs, I have found the blood effused in the subcutaneous 
tissue and the muscles, after a simple fracture, scarcely changed at 
the end of five weeks; that in a tied artery was as little changed 
after seven weeks: and even in common leech-bites we may some- 
times find the blood-corpuscles, in little ecchymoses, unchanged a 
month after their extravasation : yet in much less time than this it 
is commonly implied that all the blood extravasated in an injury 
is cleared quite away, that lymph may occupy its place. My 
impression is, that this opinion is founded on imperfect observa- 
tions. Blood is supposed to be effused in all subcutaneous injuries ; 
and where it is not found, it is supposed to have been absorbed ; 
the truth rather being, that, where no blood appears, none ever was. 

The true method of the absorption of blood left in a wound 
seems to be, that it is enclosed within the reparative material, and 
absorbed by the vessels of that material as its organization proceeds, 
The best instance that I have seen in support of this statement was 
in the case of a rabbit’s Achilles-tendon, divided subcutaneously six 
days before death. The reparative process had proceéded favour- 
ably, and as strong a band of union as is usual at that period was 
formed of the new reparative material deposited between the re- 
tracted ends. On slitting open this band, I found within it a clot 
of blood, such as must have come from a large vessel ; and this clot 
was completely enclosed within the new material; not closely 
adherent to it, nor changed as if towards brganization ; but rather, 
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decolorized, mottled, and so altered as clots are in apoplexy before 
absorption. 

I believe that this case only showed in a very marked manner 
what usually happens with blood thus effused and not ejected : for 
it is quite common, after the division of tendons, to find new 
reparative material, if not containing distinct clots, yet blotched 
with the blood that was infiltrated in the tissue in which the repa- 
rative material is deposited : and even when the repair of a fracture 
was nearly perfect, I have still found traces of blood-corpuseles 
enclosed in the reparative material, and degenerating, as if in 
preparation for absorption. 

Ejection and absorption are, doubtless, the usual means by which 
blood effused in injuries is disposed of; yet I feel nearly sure it 
may in some instances become organized, and form part of the 
reparative material. The cases of manifest organization of blood 
already referred to leave no doubt of the possibility of this happen- 
ing: its occurrence can no longer be set aside as a thing quite 
improbable. The only question is, whether blood effused in 
injuries has been seen organized. Now I think no one familiar 
with Hunter’s works will lightly esteem any statement of his as to 
a matter of observation. He may have been sometimes deceived 
in thinking that he saw blood becoming organized in subcutaneous 
injuries (for subcutaneous granulations are sometimes very like 
partially decolorized clots); yet I believe he was often right: for 
sometimes one finds clots of blood about the fractured ends of bones 
which have every appearance of being in process of organization. 
They do not look mottled, or rusty, or brownish, as extravasated 
blood does when it is degenerating, preparatory to its absorption ; but 
they are uniformly decolorized to a pinkish-yellow hue. They 
have more appearance of filamentous structure than recent clots 
have ; and they are not grumous or friable, like old and degene- 
rating ones, but have a peculiar toughness, compactness, and 
elasticity, like firm gelatine. When clots are found in this con- 
dition, I believe it is a sign that they were organizing; for this is 
the condition into which, commonly, the clot in a tied artery passes 
in its way to be fully organized ; and (which is very-characteristic) 
you may find clots in the track of wounded parts thus changing, as 
if towards organization, while those about them, and out of the 
way of the reparative process, are degenerating. 

On the whole, then, I believe we may thus generally conclude 
concerning the part that blood, when it is extravasated; takes in 
the repair of injuries :— 
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lL. It is neither necessary nor advantageous to any mode of 
healing. 

2. A large clot, at all exposed to the air, irritates and is ejected. 

3. In more favourable conditions the effused blood becomes 
enclosed in the accumulating reparative material; and while this 
is organizing, the blood is absorbed; and, 

Lastly, it is probable that the blood may be organized and form 
part of the reparative material; but even in this case it probably 
retards the healing of the injury. 


I proceed now to the consideration of the new maftrial which is 
produced for the repair of injuries that are not healed by the im- 
mediate union. It is that to which the general name of lymph, or 
coagulable lymph, is given. 

Our notions concerning the properties of this substance, when 
once formed for the repair of injuries, are derived almost entirely 
from examinations of the lymph formed in acute inflammations, 
with which it is supposed to be identical. The identity is far from 
being proved, but their similarity is in many particulars evident, 
and especially in that both manifest, by their spontaneous coagula- 
tion, that they contain fibrine. The coagulum which is spon- 
taneously formed in reparative material is, in microscopic characters, 
like that of fibrine: chemically, too, they appear alike: and the 
organization of the fibrine of the blood in the complete clot, as well 
as all the other circumstances which lead to the opinion that fibrine 
is the principal material for organization into tissues, justifies the 
belief that the lymph exuded for the purposes of repair has fibrine 
for its principal constituent. However, when we speak of fibrine 
as the chief reparative material, we must not have in mind the 
pure organic compound that minute chemistry might obtain, but 
rather that which exists in the natural, and seemingly rough, state, 
— as fibrine, with some fatty matter, and some incidental saline 
constituents; for all these are found in all the specimens of coagu- 
lable lymph that have been examined ; and without doubt they are 
essential, as the so-called ‘ incidental principles’ always are, to the 
due construction of the substance to be organized. 

Regarding its vital properties, the essential character of the 
coagulable lymph is its tendency to develope itself; a tendency 
which it has of its own properties, It thus displays itself as a 
plasma or blastema; a fluid to be classed “with those others that 
manifest the capacity to assume organic structure; such as the 
lymph and chyle that develope themselves to blood, and the semen, 
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which, at first fluid, gradually developes iteelf into more and more 
complex structures. 

The natural tendency of coagulable lymph is to develope itself 
into the fibrous, or the common fibro-cellular or connective, tissue 
— the lowest form of vascular tissue, and the structure which, in 
nearly all cases in man, constitutes the bond by which disunited 
parts are again joined. This is commonly formed, whatever be the 
tissue upon which the lymph is placed, whether containing con- 
nective tissue in its natural structure or not. This, therefore, we 
may regard as the common or general tendency of lymph; but in 
certain cases te development of lymph passes beyond this form, or 
deviates from it into another direction, in adaptation to the special 
necessity of the part to be repaired. Thus, for the repair of bone, 
the lymph may proceed acertain distance towards the development 
of fibrous tissue, as if for a common healing; but this fibrous tissue 
may next ossify; or, not forming fibrous tissue at all, the lymph 
may proceed at once to the formation of a nearly perfect cartilage, 
and this may ossify. In general, moreover, the character of the 
connective tissue that is formed in repair is adapted to that of the 
parts that it unites. The bond for the union of a tendon is much 
tougher than a common scar in the skin; the scar in skin is 
tougher and Jess pliant than that in mucous membrane, and so on. 

But, passing by, for the present, the instances of special develop- 
ment of the reparative material, in adaptation to special purposes 
or injuries, let me speak of its development into fibrous, fibro- 
cellular, or connective tissue. I have said that, in its first produc- 
tion, the reparative material is like the lymph of inflamed serous 
membranes; at least, no characteristic difference is yet known 
between these, which we might call respectively, inflammatory and 
reparative lymph. Neither are there yet any observations to show 
a difference in the primary characters of the materials effused for 
the repair of injuries of different parts, or in different circumstances ; 
and yet such a difference, in even the original properties of the 
reparative lymph, is indicated by the fact, that, in different, cir-. 
cumstances, it may proceed to the same end — the formation of 
fibrous tissue— by two different ways of development. The lymph, 
or new material, which is produced for the repair of open wounds, 
generally developes itself into connective tissue through nucleated 
cells; that formed for the healing of subcutaneous wounds as ge- 
nerally developes itself*into the same tissue through the medium. 
of nucleated blastema,. . 

Now, both these are repetitions of natural modes of development 
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of the same forms of tissue. And it must not appear an objection 
that there should be two modes of development to the same perfect 
structure ; for thisis usual, and has been observed in nearly all the 
tissues. In the development of the blood-corpuscles, a first set are 
formed from part of the embryo-cells that form the germinal area, 
or the whole body of the embryo; and a second set are formed 
from the corpuscles of lymph and chyle. So it is with the cartilage, 
the muscular, and other tissues that are formed in the earliest 
periods of embryo-life. At first they are developed from some of 
the embryo-cells; yet in later life no such cells are seen among 
them, but others appropriate to them, and of different form. So 
also in the bones, which at first are developed through cartilage, 
but in their subsequent growth are increased by ossification of 
fibrous tissue; and in the repair of which we shall find even more 
numerous modifications of these different developments. 


The development of the fibro-cellular or connective tissue 
through nucleated cells may be observed in the material of granu- 
lations, or in that of inflammatory adhesions (whether in a serous 
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sac or in a wound healing by primary adhesion), in inflammatory 
indurations, and in the naturally developed connective tissue of 
many parts. The process is, with slight and apparently not essen- 
tial modifications, the same in all; and is, I believe, almost exactly 
described by Schwann. 

The cells first formed in granulations are spherical, palely or 
darkly nebulous, from about 1-1,800th fo 1-2,500th of an inch in 
diameter. They contain a few shining, dark-bordered granules, 
and lie imbedded in a variable quantity of clear pellucid substance, 


* Development of ulation cells; the elongated cells in the group below are 
aketched aa lees imagtified than those above, Se si 
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by which they are held together, and which it is hard to see, unless 
acetic acid be added. When water is added, it penetrates the cells, 
and as they swell up their walls appéar more distinct, and their 
contents are diffused. Some cells thus become much larger and 
clearer, and show in their interior numerous vibrating molecules: 
others display fewer molecules, but a distinct round, dark-bordered 
nucleus, which appears attached to the inside of the cell-wall. 
Such a nucleus is rarely seen in granulation-cells, unless they are 
distended with water: acetic acid, acting more quickly than water, 
brings the nucleus more evidently and constantly into view, and 
often makes it appear divided into two or three portions.* 

In the development of fibro-cellular or connective tissue from 
these cells, whether in the natural structures or in those that are 
formed in disease or after injury, the first apparent change is in 
the nucleus. It becomes more distinct; then oval (even before 
the cell does), and at the same time clearer, brighter, like a vesicle 
tensely filled with pellucid substance. One or two nucleoli now 
appear distinctly in it, and soon it attenuates itself; but this it 
does later, or in a less degree, than the cell; for a common ap- 
pearance is that of elongated cells bellied-out at the middle by 
the nucleus. 

While these changes are ensuing in the nucleus, each cell also is 
developing its structure; first becoming minutely, yet more dis- 
tinctly, granular and dotted; then having its cell-wall thinned, or 
even losingit. It elongates at one or both ends, and thus are pro- 
duced a variety of lanceolate, caudate, or spindle-shaped cells, which 
gradually elongate and attenuate themselves towards the fila- 
mentous form. As they thus change, they also group themselves ; 
so that, commonly, one may find the swollen part of each, at which 
the nucleus lies, engaged between the thinner parts of the two or 
more adjacent to it. Thus, the filaments into which the cells are 
developed are clustered or fasciculated: each cell forming, I think, 
usually only one filament, and long filaments being sometimes 
formed by the attachment of the ends of two or more, each deve- 
loped from a single cell. 

In some granulations, but, I think, only in such asare formed on 


* The granulation-cells are very like the white or lymph-corpuscles of the blood : but 
the likeness implies nothing more than the general fact that many structures which, 
in their perfect state, are widely different in form as well as in office, have, as to form, 
the same rudimental elements. The fact, of which there are many other instances, 
seems the more remarkable, if we contrast it with that already mentioned,—that the 
same perfect structure may have more than one original or rudimental form, and more 
than one method of development. 
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bones, one may often find large compound cells, or masses, or 
laminze, of blastema, of oval form, and as much as 1-250th of an 
inch in diameter, containing eight, ten, or more nuclei. They are 
like certain natural constituents of the medulla of bone (as de- 
scribed by Kolliker* and Robinf); and like the bodies which 
are found constituting the chief part of fibro-plastic tumours. 
Sometimes, also, even in the deeper parts of granulations, cells are 
found expanded, flattened, scale-like, and nucleated, as if approxi- 
mating to the formation of epidermal cells. 

Such, briefly, is the process for the development of fibro-cellular 
tissue through nucleated cells as observed in granulations. Some 
modifications of it may be noticed in certain cases, especially in 
regard to the proportion that the cells bear to the substance in 
which they lie. In some forms of granulations, as in some natural 
parts of the embryo, this substance is abundant; and I presume 
that by its development or fibrillation it takes part in the formation 
of filaments. But none of the modifications affect the essential 
characters of the process. 


The development of fibro-cellular or fibrous tissue through 
nucleated blastema is, as I have already said, best observed, among 
the processes of repair, in the organization of the material by which, 
in most cases, the bonds of connection after subcutaneous wounds 
are formed. It is the same process which Henle} regards as the 
only mode of development of the fibro-cellular and fibrous tissues. 

Of the union of divided tendons I hope to speak more fully in a 
future lecture. For the present purpose, and in illustration of the 
development of fibro-cellular or fibrous tissue from nucleated 
blastema, it may be enough to state that, when the first exudation 
of the products of the inflammation, excited by the violence of the 
wound, is completed, a quantity of finely molecular or dimly- 
shaded substance, like homogeneous or dotted fibrine, begins to 
appear in the space in which the bond of union is to be formed. 
This substance is infiltrated in the tissue that collapses into the 
space between the retracted ends of the tendon. At first there is 
no appearance of nuclei or cytoblasts in it: it seems to be merely 
a blastema of fibrine; but, as it acquires firmness and distinctness, 
the nuclei appear in it. They presently appear as oval bodies, 
with dark hard outlines, soon becoming elongated; they have 


#* Mikrosk. Anatomie, Fig. 113 and 121. 
+ Bull. de la Société de Biologie, 1849, p. 160. 
¢ Allgemeine Anatomie. A similar process is described by Reichert, Zwicky and Gerlach. 
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clear contents, without nucleoli: they are irregularly scattered, 
but so firmly imbedded in the blastema that, in general, they 
cannot be dislodged. They may be seen in very Tra. U6. 
fine fragments without re-agents; but, commonly, ‘estan: 
the application of acetic acid is necessary to make BN NUM 
them distinct, by making the intermediate substance Bi . yp in 
transparent, while the nuclei themselves appear to [NM Pat 
acquire darker edges and shrivel a little. The 
nuclei undergo comparatively little change, while 
the blastema in which they are imbedded is ac- § 
quiring, more and more distinctly, the filamentous § 
appearance, and then the filamentous structure. 
Only, they appear to elongate, and to attenuate 
themselves, and to grow more irregular in their outlines, as if 
by shrivelling, or by slight branching. 

The blastema may become at length perfect connective tissue; a 
tissue not to be distinguished from that found in normal conditions. 
I have not been able to find, as Henle describes, that the nuclei 
are developed into fibres. 





I have been thus minute in the account of these two modes of 
development of connective tissue, prevailing alike in the natural 
structures and in the materials of repair, because the knowledge of 
them may enable-us to settle some questions respecting all the 
modes of healing, and because it seems to point out the essential 
anatomical difference in the healing of open and of subcutaneous 
wounds, with disconnection of divided parts. 

The general truth appears to be (as already stated) that. the 
material of repair for subcutaneous wounds of soft parts is deve- 
loped through the formation of nucleated blastema; while that for 
repair by primary adhesion, and by granulation, is developed 
through nucleated cells. Now, since both these methods of deve- 
lopment are, as I have already said, imitations of natural methods, 
we might suppose that they are, therefore, both alike natural or 
healthy processes ; alike sure to pass to their purposed end, safe 
from disease or degeneration. But, if we consider also the morbid 
conditions in which these two methods of development occur, we 
may find that the development through cells is characteristic of a 
less perfect process of healing than that accomplished with the 
nucleated blastema that appears to originate in a fibrinous exuda- 
tion. For, in describing the products of inflammation, I shall have 
to show, that in general, the inflammatory exudations which occur 
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in plethoric, sthenic conditions of the system, or in local disease in 
persons otherwise sound, have the aspect of fibrinous substance, like 
the materials which are produced in subcutaneous injuries, and 
are developed through nucleated blastema; while, on the other 
hand, the infiammatory exudations in debilitated persons, and in 
asthenid*blood-diseases, assume a corpuscular structure, like that of 
granulations upon open wounds. 

Let me,. however, in conclusion, state that, although I have de- 
scribed the two modes of development of fibro-cellular or fibrous 
tissue for the healing of wounds as if they were always as separate 
as they are distinct, yet they may co-exist, and probably often do 
so. In the repair of many wounds, the two materials, namely, that 
which is to be developed through nucleated cells, and that whose 
progress is to be through nucleated blastema, may be mixed. 
Thus, in subcutaneous wounds and injuries, the first consequence 
of the mechanical violence is the exudation of a common inflamma- 
tory product, which makes the areolar tissue oedematous, and usu- 
ally organizes itself into nucleated cells. Thus you find the space 
between the retracted parts of divided tendons for about two days. 
But, then, the more proper and purer material of repair is pro- 
duced ; and this, increasing in an inverse proportion to the degree 
of inflammation, soon overwhelms the former product of inflamma- 
tion, and is developed into the nucleated blastema. Still, for many 
days, traces of the inflammatory product may be-discerned mingled 
with the blastema, confusing its appearance, but, I believe, finally 
organizing with it into the bond of union. So, in divided muscles, 
and in simple fractures, the inflammatory exudation, produced in 
consequence of the first violence, appears to mingle and develope 
itself with the more proper material of repair; but they bear an 
inverse proportion to one another, and the more manifest the signs 
of the inflammation, the less is the quantity of the proper reparative 
material, and the slower, in the end, the process of repair. 

On the other hand, I think that in the ordinary healing of open 
wounds, which are soon brought together by sutures, or other ap- 
propriate means, there may be less than the commonly observed 
formation of nucleated cells, and some of the reparative material 
may be developed through the nucleated blastema. Or, when the 
different materials are not mingled at the same spot, yet, in a 
single wound, different parts may be healed by the organization of 
one or other material, according to the degree of inflammation that 
is in each part present.* 


* The structure and mode of development of the fibro-cellular, fibrous, or connective 
tissue has, during the last ten years, more especially in Germany, formed the special 
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subject of investigation of physiologists and pathologists, and many observers 
have adopted fae on these questions, which visfer greatly from ‘knee originall 
announced chwann, and incorporated in the text. the whole subject must still 
be considered to be in an unsettled state, it has been thought advisable to leave the text 
very much as it was in the former edition, and to throw the new views in the form of 
a note, It is to Virchow and Donders that we are especially indebted for the observa- 
tions on which these new views have been founded. At first much opposition was 
advanced to their statements. Kélliker, even in the last edition of his ‘Manual of 
Microscopic Anatomy,’ still held by the old description of Schwann, but in a recent 
elaborate paper - eue Untersuchungen iiber die Entwicklung des Bindegewebes ; Wirz- 
burg, 1861), he has, to a great extent, announced his adhesion to the doctrines of Vir- 
chow and Donders. These observers argue that the fibrillated bundles are not formed 
from cells, but that they arise in the substance lying between and separating the cells 
from each other, that they are therefore peculiar modifications of intercellular substance, 
They consider that the cells themselves remain in the texture and constitute the con- 
nective-tissue corpuscles. Although capable of undergoing considerable modifica- 
tions, both of shape and chemical composition, yet they frequently become elongated 
and send out processes, partly from their ends and partly from their sides, 
which extend between adjacent bundles of fibrille, so that the ais proceeding 
from one cell become connected to those belonging to adjacent cells. In this manner 
a stellated, or radiated anastomosing system of cells is formed, between which the bun- 
dles of fibrille are situated, This system of cells in its relation to the mode of nutri- 
tion of the connective tissue, has been already referred to on p. 28. Anatomists had 
long been familiar with the fact that, when acetic acid was added to the fibrous con- 
nective tissue, numerous small corpuscles, generally termed the nuclei of the texture, 
previously hidden by the fibrillated bundles, came into view, whilst at the same time 
the fibrille disappeared. But the connection of these corpuscles with each other, 
through anastomosing processes, was not at that time recognised. In some of the 
more delicate vurieties of connective tissue, met with in the young of the higher verte- 
brata, and in the more strongly developed forms in some of the lower vertebrata, as in 
the skin of certain fish, both cells and fibres may be seen to co-exist, without the addi- 
tion of any re-agent, though it does not necessarily follow that the cells in these 
cases possess a radiated and anastomosing arrangement. In the denser and more 
compact forms—tendons, ligaments, fascise—the bundles of fibres are so closely 
arranged, that the cellular element is at first sight entirely concealed by them. It is 
only after boiling, or the application of strong acids, that the cell network can be 
detected. Firster (Virchow’s Archiv, 1859. 18th vol.) has succeeded by digesting 
sections of dried tendons and other connective structures in concentrated nitric acid, 
and then placing glycerine around the sections, not only in demonstrating the existence 
of the zadiated arrangement of the cells, but even in isolating them. Dr. Beale, from 
his de oe into the structure of the tissues, has, in the stonian Lectures for 1861, 
arrived at opinions differing from those of Virchow. He regards the system of anasto- 
mosing cells, not as a tubular system, but filled with a soft substance, ‘germinal matter,’ 
on which the growth and maintenance of the whole texture depends. 

There is still considerable difficulty in deciding whether the yellow elastic fibre is a 
eellular or intercellular development. Donders (Zeitech. f£. Wissen. Zool. iii.) and 
Virchow (Cellular Pathologie) hold that it is derived from peculiar chemical changes 
in, and condensation of the walls of, the connective-tissue cells themselves, H. Miller 
(Bau der Molen, 8. 62), Henle (Canstatt, 1861), and more recently Kélliker (Op. cit.), 
on the other hand, regard it as produced by peculiar changes in the fibrillar gelatine- 

ielding substance between the cells, so that, like the fibrous bundles, it is an intercel- 
ular, and not a cellular, structure. 
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LECTURE IX. 
THE PROCESSES OF REPAIR OF WOUNDS. 


I PROCEED now to the description of the several modes of healing 
of wounds, and shall at present speak of only such wounds as are 
externally open. Among the modes which I enumerated, the first 
was that which, as I stated in the preceding lecture, is effected by 
immediate union. It corresponds with what Mr. Hunter called 
union by the first intention; but, since that term has been applied 
more recently to another mode of healing, I have adopted the 
term ‘immediate union’ from Dr. Macartney, who, so far as I 
know, was the first to observe clearly that the healing of wounds 
may be effected ‘ without any intervening substance, such as blood 
or lymph.* He says— ‘The circumstances under which imme- 
diate union is effected, are the cases of incised wounds that admit 
of being, with safety and propriety, closely and immediately bound 
up. The blood, 1f any be shed on the surface of the wound, is 
thus pressed out, and the divided blood-vessels and nerves are 
brought into perfect contact, and union may take place in a few 
hours; and as no intermediate substance exists in a wound so 
healed, no mark or cicatrix is left behind. 

‘We have familiar examples of this mode of healing in slight 
cuts received on the fingers, which, after being bound up, if no 
inflammation be induced, perfectly heal without the individual 
having any unpleasant sensation in the part after the moment of 
the infliction of the wound. A case has been lately communicated 
to me, of a considerable cut of the hand having been cured by this 
mode of direct union, without any sensation of pain, in the short 
space of four or five hours.’ 

' It is singular that Dr. Macartney should speak of the process of 
immediate union occurring in so few and very trivial instances as 
these; for it seems certain that many even very large wounds are 
usually, in favourable circumstances, thus healed. The charac- 


* Treatise on Inflammation, p. 49. 
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teristics of this mode are, that the divided parts, being placed in 
exact contact, simply conjoin or re-unite; no blood or new ma- 
terial is placed between them for a connecting bond, and no sign 
or product of inflammation is present. All these characters meet 
in such cases as the favourable union of flaps of skin, which have 
been reflected from the subjacent parts, and are then replaced or 
transferred to some other adjacent wounded surface. 

The instances in which I have best observed it have been after 
wounds reflecting portions of the scalp, and after operations for 
the removal of the mammary gland. In these operations, as you 
know, the usual proceeding is to remove some of the skin, includ- 
ing the nipple, and to uncover the rest of the surface of the gland 
by reflecting from it an upper and lower flap of skin. Then the 
gland being removed, these flaps, which are often of considerable 
extent, are laid down upon the parts on which the base of the 
gland rested, chiefly upon the fascia over the great pectoral muscle. 

One of the first specimens I examined well illustrated the heal- 
ing that may now ensue. It was taken from a woman thirty-three 
years old, whose breast and several axillary glands were removed 
for cancer. Her general health seemed good, and all went on well 
after the operation. The flaps, which were of course very large, 
had been carefully laid down, strapped with isinglass plaster, and 
well tended. They appeared to unite in the ordinary way, and 
there remained only a narrow space between their retracted edges, 
in which space granulations arose from the pectoral muscle. 
Three weeks after the operation these were making good progress 
towards cicatrization; but erysipelas and phlebitis ensued, and the 
patient died in four or five days. 

I cut off the edges of the wound with the subjacent parts, 
expecting to find the evidences of union by organized lymph, or, 
possibly, blood. But neither existed; and the state of parts can- 
not be better described than by saying that scarcely the least 
indication remained of either the place where the flap of skin was 
laid on the fascia, or the means by which they were united. It 
was not possible to distinguish the relation which these parte held 
to each other from that which naturally exists betweén subcuta- 
neous fat and the fascia beneath it. There was no unnatural 
adhesion; but, as the specimen, which is in the Museum of St. 
Bartholomew’s, will still show, the subcutaneous fat which did lie 
over the mammary gland was now connected with the fascia over 
.the pectoral muscle, just as (for example) the corresponding fat 
below the clavicle is naturally connected to the portion of the 
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same fascia that lies there. The parts were altered in their rela- 
tions, but not in their structure. I could find small pointe of 
induration where, I suspect, ligatures had been tied, or where, 
possibly, some slight inflammation had been otherwise excited ; 
and one small abscess existed under the lower flap. But with 
most careful microscopic examination, I could discover no lymph- 
or exudation-corpuscles, and only small quantities of what looked 
like the débris of such oil-particles or corpuscles of blood as might 
have been between the cut surfaces when the flaps were laid 
down. In short, we cannot otherwise more minutely describe this 
healing than by the term ‘immediate union: ’ it is immediate at once 
in respect of the absence of any intermediate substance placed be- 
tween the wounded surfaces, and in respect of the speed with 
which it is accomplished. 

Opportunities of examining wounds thus healed being rare, I 
made three experiments on rabbits (with my friend Mr. Savory), 
and found the description I have just given quite confirmed. A 
portion of skin, which my extended fingers would just cover, was 
raised from the back of a rabbit, replaced and fastened down with 
a few sutures. Three days afterwards the rabbit was killed. The 
edges of the wound were slightly retracted, and the space between 
them was covered with scab for about half an inch under the edge 
of the replaced flap of skin, the tissue was inflamed and infiltrated 
with exudation-matter; but beyond this no trace of the injury or 
of its healing could be seen. The parts appeared as they had ap- 
peared before the operation. Even the microscope could detect 
only a slight infiltration of inflammatory matter, which one might 
certainly ascribe to the wound being open at its edges, and to 
some hairs having by accident been enclosed under the flap when 
it was replaced. 

Of course, it is only from such examinations as these after 
death, that we can speak certainly of the absence of inflammation 
and of all intermediate uniting substances; yet confirmatory evi- 
dence may be obtained from the examination of any such wound 
during life,—I mean in any such case ab that of a flap of skin 
raised up, then laid down on the subjacent wounded surface, and 
there uniting favourably; or in any case of that kind of plastic 
operation in which a flap is raised, and then made to slide to some 
further position. In such cases, with favourable progress, no sign 
of inflammation is observed; though, if the skin were in even a 
small degree inflamed, it could scarcely fail to be manifested by the 
ordinary appearances of redness and heat. If the flap be pressed, no 
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fluid oozes beneath its edges (I speak, of course, of only such 
cases as are making favourable progress); and after one or two 
days, according to the extent of the wound, the flap will move on 
the subjacent parts, not with the looseness of a part separate from 
them, nor with the stiffness of one adherent through inflamma- 
tion, but with the easy and pliant sliding which is peculiar to the 
natural connection of the skin with the subjacent fascia. 

Such is the nature of ‘immediate union ;’ the best imaginable 
process of healing. Two conditions appear essential to it: first, 
exactness of the coaptation of the wounded surfaces; and secondly, 
the absence of all inflammatory process, 

To obtain the former, the simple replacement of the raised 
pieces of skin may sometimes be sufficient. But there is a class 
of cases to which this mode of healing ‘is peculiarly applicable, 
and in which more than this may be required; I refer to the 
removal of large subcutaneous tumours,—fatty tumours and the 
like,—where, after the operation, large cavities are left, and com- 
monly left to granulate. In these cases I believe that modern 
surgery does not often enough employ the older method of care- 
fully and softly padding the parts, and of so bandaging them that 
the exposed surfaces may be held in contact for the one, two, or 
three days necessary for immediate union. Many surgeons, I 
know, commonly employ these means, but by many they are 
avoided, through fear of exciting inflammation by over-heating 
the parts, or hindering the discharge of secreted fluids. Doubt- 
less, no single rule of management would be safe; but I think, 
with regard to this fear of exciting inflammation, it need not be 
entertained, if the means I have alluded to be employed only 
during the first two or three days after the infliction of the wound. 
For one may generally observe that, for at least two or three days 
after such an injury as an amputation, the raising of a flap of skin 
in a removal of the breast, or the like, scarcely any reparative 
process appears in the parts that are kept from contact; no gran- 
ulations are formed, no pus secreted, only a little serous-looking 
fluid oozes from them? Now, during this calm, which would 
certainly not be disturbed by the parts being softly padded and 
kept in perfect rest, the immediate union may be accomplished. 
If, through any untoward circumstance, it be not in this period 
completed, its occurrence is, I believe, impossible, and then the 
means more appropriate for other methods of healing may be 
employed. 

The attainment of the other necessary condition, the absence of 
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inflammation, is quite consistent with these means for insuring 
perfect and continued contact of the wounded surfaces. How the 
condition is to be fulfilled I need not say: the means are some of 
those that are commonly laid down for preventing inflammation 
from being as, it is said, more than is necessary for the union by 
the first intention; and the best of them are temperance, rest, 
and uniform temperature. The necessity of observing them will 
appear the greater, if it is remembered that what is wanted for 
immediate union is, not a certain undefined slight degree of in- 
flammation, but the complete absence of inflammation; for the 
probability of the occurrence of immediate union may be reckoned 
as being in an inverse ratio to the probability of inflammation 
occurring in the time necessary for its accomplishment. 


The second mode of repair that I enumerated is that by pri- 
mary adhesion. 

This is the process which Mr. Hunter named union by 
adhesion, or union by the adhesive inflammation. My reasons for 
preferring the term ‘primary adhesion’ will presently appear. 
He says, ‘Where the former bond of union [i.e., the union by 
blood or by the first intention] is lost in a part, to produce a new 
one a second operation takes place, namely, inflammation.’* 
Observe how carefully Mr. Hunter distinguishes the case in 
which inflammation ensues, from that in which none is necessary : 
and presently after—‘If the divided parts are allowed to remain 
till the mouths of the divided vessels are entirely shut, inflamma- 
tion will inevitably follow, and will furnish the same materials for 
union which are contained in extravasated blood, by throwing 
out the coagulated lymph; so that union may still take place, 
though some time later after the division of the parts. This 
inflammation I have called the adhesive.’ On this sentence, Mr. 
Palmer, expressing the opinion entertained by all the pathologists 
of some twenty years ago, says,—‘ It is now generally considered 
that union by the first intention and adhesive inflammation are 
essentially the same processes, modified by the degree of inflam- 
mation. Union by the first intention is uniformly attended with 
some degree of pain and swelling, together with increased heat 
and vascularity, which, taken conjointly, constitute the definition 
of infammation.’ And again: ‘According to the modern views, 
the modes of union above detailed [i. e., the modes of union 


* Works, vol. iii. p. 253. 
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included by Mr. Hunter under the union by the first intention ] 
are always accompanied by adhesive inflammation. .... The 
parts are united, not by the extravasated blood becoming vascular, 
but by the effusion and organization of coagulable lymph.’ 

After what I have said respecting the process of immediate 
union, it may appear that Mr. Hunter was more nearly right than 
his successors. It would be an instructive piece of the history of 
surgery, to show, exactly, how his truth, being mixed with error, 
came, therefore, to be thrown away, and to make room for an 
error which had less truth mixed with it. The stages of transition 
in opinions seem to have been, that, first, sufficient reason was 
found for disbelieving Hunter’s statement, that blood forms the 
bond of union by the first intention; then, as it was assumed that 
there must always be some intermediate bond, this, it seemed, 
could be none but coagulable lymph. Now, coagulable lymph 
being known only as the product of inflammation, it followed that 
inflammation must be necessary for the healing of every wound; 
and then there ceased to be any distinction between the union by 
the first intention and the union by adhesion; both alike seemed to 
be the result of lymph, the product of inflammation, being 
exuded between the wounded surfaces, and united to them both. 

Typical examples of union by primary adhesion may be watched 
in the cut edges of skin that are brought near together. When 
the cut surfaces are not in exact contact, the wound is exposed, 
and lymph is formed, and fills up the space; or, when they are in 
contact, the sutures, or other means employed to keep them so, 
excite inflammation enough for the production of some lymph 
between them. The lymph is simply laid on the cut surfaces; 
and scarcely any is infiltrated in the tissues. Organizing itself, 
and becoming vascular, it connects the two edges or surfaces, and, 
finally, forms between them a thin layer of connective tissue, on the 
surface of which, if it be exposed, a very delicate layer of cuticle 
is developed. The smooth shining surface of this cuticle gives 
the peculiar character of the scar, and one that scarcely changes, 
except in the alteration of apparent colour when the new material 
becomes less vascular. ~ 

The lymph effused in the healing by primary adhesion always, 
so far as I know, developes itself with formation of nucleated 
cells, and, doubtless, the whole process is very similar to that of 
the adhesion of inflamed serous membranes. 

It may be very quickly accomplished. A boy died eighty hours 
after receiving a lacerated wound of the abdomen; and, for forty- 
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eight hours of these eighty, he was so manifestly dying, that I 
think no reparative process could have been going on. A portion 
of the edges of the wound was united with lymph, which presented 
well-marked cells, like those of granulations, and contained looped 
blood-vessels full of blood. 

But it may be accomplished more quickly than in this case. In 
a rabbit that I operated on as for hare-lip, I found, after forty- 
eight hours, the edges of the wounds partially, but firmly, united 
by lymph, many of the cells of which were already elongated, in 
such development as I have already described. Or, even more 
quickly than in this instance :—if a small abscess be opened, and 
the edges of the opening are not gaping or inverted, they may be 
found united, except at the middle, within twenty-four hours. I 
have seen them so united, with a distinct layer of soft, pinkish, 
new substance, in a wound made seventeen hours previously. | 

There are no cases in which the process of primary adhesion 
can be better observed than after operations for hare-lip. The 
inner portions of the wounds made in them may be healed by the 
immediate union, when the surfaces have been in exact coaptation ; 
but the edges of the skin and mucous membrane seem always united 
by the adhesive inflammation, for a scar is always visible—a scar 
formed by the lymph organized into connective tissue and epithe- 
lium, and one which, as well as any, shows how little of assimila- 
tive force can be exercised by adjacent tissues; for narrow as it 
may be, it does not become quite like the adjacent skin, nor, like 
it, bear perfect epidermis and hair. 

The history of union by primary adhesion cannot be conve- 
niently completed till an account has been given of the healing by 
granulation and by secondary adhesion. Of these I will next 
speak; now I will only say of this union by primary adhesion, 
that it is less desirable than the immediate union, because Ist, it 
is, probably, not generally so speedy; 2dly, it is not so close, and 
a scar is always formed by the organization of the new matter; 
and 3rdly, the formation of lymph- or exudation-cells is a process 
so indefinitely separated from that of the formation of pus-cells, 
that union by primary adhesion is much more likely to pass into 
suppuration than any process is in which no lymph is formed. 

In describing the modes of healing by granulation and by 
secondary adhesion, I shall venture again to take my account 
from certain typical examples: such as cases in which, after am- 
putation of a limb, the surfaces of the wound are not united by 
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either of the means already described, but, as the expression is, are 
left to ‘ granulate ;’ or such cases as the removal of a breast, and 
subsequent suppuration of the flaps and the exposed fascia; or 
such as wounds into inflamed parts, when the edges gape wide 
asunder, and the spaces left between them are filled up with 
granulations. These may serve as examples of a process which, 
although in all cases it may preserve certain general features of 
similarity, is yet in detail almost infinitely diversified, and often 
s0 inexplicably, that any more than a general account of it might 
fill volumes. 

Granulations will generally arise on all wounded surfaces that 
are left open to the air and are not allowed to dry. They will do 
so whether this exposure be continued from the first infliction of 
the wound, or commence after the edges, which have been brought 
together, have been again forced asunder by the swelling of the 
deeper-seated parts, or by hemorrhage, or secretion of fluid, 
between them. Exposure of a wound to the air is not prevented 
by any ordinary dressings: the air that is enclosed beneath them, 
or that can penetrate them, appears to be quite enough to deter- 
mine all the difference of the events that follow open and subcu- 
taneous injuries. 

The simplest case for illustration is that of an open gaping 
incised wound, which, from the time of its infliction, is only 
covered, as in ordinary practice, with water-dressing, or some soft 
and moist substance. Blood gradually ceasing to flow from the 
surface of such a wound, one may see still some blood-tinged 
serous-looking fluid oozing -from it. Slowly, as this becomes paler, 
some of it collects, like a whitish film or glazing, on the surface ; 
and this, if it be examined with the microscope, will be found to 
contain an abundance of corpuscles, having the appearance of 
white corpuscles of the blood, imbedded in a fibrinous film. The 
collection of these corpuscles on the surface of the wound, es- 
pecially on wounded muscles and fascis, appears to depend only 
on the peculiar adhesiveness which they exhibit as soon as they are 
removed from the canal of the healthy blood-vessel, and brought in 
contact with extraneous substances. One sees them adhering much 
more firmly than ever the red corpuscles do to the glass on which 
they are examined; and so on cut surfaces, while the qther con- 
stituents of the blood flow away, the white corpuscles, and, 
probably, also some of the fibrine quickly coagulating, adhere.* 


* Lister has recorded an observation (Phil. Trans. 1858, p. 649) which shows very 
clearly that, outside the body, the white corpuscles possess & greater amoun’ “~~~ ~~ 
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Iam not aware of any facts that would prove what share the 
white corpuscles thus collected may take in the healing of a 
wound. They do not hinder it; for it is by many believed to be 
favourable to union by primary adhesion, to leave cut surfaces 
exposed, till they appear glazed-over with the whitish film, and 
then to put them into contact. It is probable the corpuscles are 
organized when the surfaces that they cover are brought together ; 
but I know of no facts bearing on the point, and it is one which I 
think experiments on animals could hardly be made to illustrate. 

If a wound be left open, the glazing remains on such parts as it 
may have formed on, especially on the exposed muscles, No 
evident change ensues in it, except that it appears to increase 
slowly, and makes the surface of the wound look as if covered 
with a thin greyish or yellowish-white layer of buffy coat. This 
increase of glazing is the prelude of the formation of granulations ; 
but while it is going on, and often, for some days later, there is, 
in and about the wound an appearance of complete inaction; a 
calm in which scarcely anything appears except a slight oozing of 
serous fluid from the wound. Such a calm continues from one 
day to eight, ten, or more, according to the nature and extent of 
the wounded part, and the general condition of the body. Ina 
cut or sawn hard bone, about ten days will generally elapse before 
any change is manifest; in cancellous bone the change ensues a 
few days more speedily: on the under surface of a large flap of 
skin, with subcutaneous fat, three days may thus pass without 
change ; on the cut or excoriated surface of the more vascular part 
of the skin, two days or three. 

These periods of repose after severe injury are of equal interest in 
physiology and in surgery; but in the former it is chiefly the interest 
of mystery. Observations on injuries of the frog’s web* make it 
probable that the blood is stagnant in the vessels for some little 
distance from the wound during several days after the injury: but 
why it is so, and what are the changes ensuing in and about it pre- 
paratory to its again moving on, we cannot quite tell. The interest 
to the surgeon watching this period of repose is more practical. 
The calm may be the brooding-time for either good or evil; whilst 
it lasts the mode of union of the wound will, in many cases, be 
ia 
nesa than the red. Ifa portion of blood be allowed to run between two plates of glass 


nearly in contact with one. another, the white corpuscles stick together near the edge of 
the glass, the red corpuscles passing further on. 
* See especially those caged Mr. Travers in his Essay on Inflammation and the 


Healing Process: and those by Mr. Wharton Jones, On the State of the Blood and 
Blood-yessels in Inflammation. 
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determined: the healing may be perfected, or a slow uncertain 
process of repair may be but just begun ; and the mutual influence, 
which the injury and the patient’s constitution are to exercise on 
one another, appears to be manifested very often at or near the 
end of this period. Moreover, in open wounds, the time at which, 
on each tissue, granulations are produced, is determined by this 
calm; for they begin to be distinctly formed at its end. Thus, 
on a stump, after a circular amputation, one may find the margin 
of the skin and the surface of the muscles well covered with granu-~ 
lations, while the surface of the fat reflected with the skin is barren 
of them, and the sawn walls of the bone are dry and bare. But 
from the sawn end of the medullary tube there may already pro- 
trude a florid mushroom-shaped mass of granulations, overhanging 
the adjacent walls; as if parts in which nutrition is habitually 
carried on under restraint, within hard and rigid boundary-walls, 
were peculiarly apt to produce abundant organizable material as 
soon as they are released.* Generally, also, the granulations 
springing from these different tissues observe the same order in 
their rate of development as in their first appearance. Those 
that first take the lead keep it, or, for a time, increase it. 

But suppose the period of calm after the violence of the injury 
to be well over-past—How does the right process of repair set in? 
Apparently, first of all, by the supply of blood to the injured part 
being increased. 

The experiments on the webs of frogs, to which I have already 
referred, have shown that, immediately after the infliction of an 
injury the blood in the adjacent parts remains for some days quite 
stagnant; and we may believe the same occurs, but for a shorter 
time, in our own case. During this stagnation, materials may ooze 
from the vessels, enough to form the glazing of the wounded 
surfaces of certain parts; but before granulations can be formed, 
the flow of blood must again begin, and ita supply must be in- 
creased by enlargement, and perhaps by multiplication, of the 
vessels in the injured part. We cannot often see this increase so 
well in soft parts as in bone exposed after injury. If, in this con- 
dition, compact bone be closely watched, there maybe seen, two 
or three days before the springing up of granulations, rosy points 

¥r minute blotches, which gradually deepen in their hue, and 


* One may sometimes observe a similar fact in the growth of granulations out of the 
very centre of the cut end of a divided tendon, while its margins are unchanged. The 
abundant growth of substance like brain, covered with granulations, in cases of hernia 
eerebri, is of the same kind. 
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become larger. From these, presently, granulations will arise. 
The same process may be well seen when a portion of the skull 
has been exposed, as by suppuration under the pericranium. In 
such a case, which I watched carefully, nearly one-third of the 
upper part of the skull was bared, and it became dry and yellowish, 
and looked quite lifeless; but after some days a few rosy points 
appeared on its surface, and these multiplied and enlarged, and 
from each of them granulations grew up, till the whole surface of 
the skull was covered. I watched them nearly every day, and it 
seemed evident, at least to the naked eye, that, in all cases, an 
increased supply of blood preceded the production of the new 
material from which granulations were to be formed. 

Doubtless just the same happens in soft parts as in bone; so 
that it may be stated, generally, that the first visible change that 
ensues after the period of calm,—the period of incubation, as it is 
called, ——is an increased supply of blood to the parts in which 
repair is to ensue. This, probably, corresponds exactly with the 
increased afflux of blood which ensues in inflammation; and Mr. 
Travers’s and other observations on the healing of the frog’s web, 
make it nearly sure that this increased afflux is attended with 
slower movement of the blood, or at first even with stagnation of 
the blood in the minute vessels nearest to the cut edges or surface. 

Of the force by which this increased afflux of blood is de- 
termined, I believe that as yet no sufficient explanation can be 
rendered; but the fact serves to show that the ordinary process of 
granulation is, in its commencement, morbid. It is beneficial, 
indeed, in its end or purpose, but is morbid in its method, being 
comparable with the process of inflammation more than with any 
of those that are natural to the body. The process of granulating 
displays, I think, two points of resemblance to inflammation, and 
of dissimilarity from natural processes: namely, Ist, that the in- 
creased quantity of blood in the part producing granulations moves 
more slowly than in health; while in the naturally increased supply 
its movement is not retarded; and 2dly, that the increased supply 
of blood precedes the increased production of material. For, in 
the discharge of natural functions, the increased supply of blood 
to a part appears always to be a secondary event, the consequence 
of some increase in the formation of the part. As, in the em 
many parts form themselves before blood appears, and the growtli 
of these and other parts always a little precedes the proportionate 
supply of blood to them; so always, subsequently, the increase or 
diminution of growth, or any other organic act, appears to precede, by 
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some small interval, the proportioned change in the supply of blood. 
But with unnatural and morbid processes it appears to be usually 
different: in these, with inflammation for their type and chief 
example, the increased affiux of blood precedes the increased pro- 
duction of material to be organized, and the decrease of blood 
precedes the decrease of organic processes. 


That which next follows, after the increased afflux of blood, 
is the effusion of the material that is to be organized into granula- 
tions. This is added to, or, perhaps, displaces, the glazing that 
already exists upon some surfaces; and where none such exists, as 
on fat or bone, the new material is accumulated on the bare sur- 
face of the wound. No account of the process of effusion, so far as 
it is visible to the naked eye, can be better than Mr Hunter’s (iii. 
491). ‘I have often been able,’ he says, ‘to trace the growth and 
vascularity of this new substance. Ihave seen upon a sore a white 
substance, exactly similar, in every visible respect, to coagulating 
lymph. I have not attempted to wipe it off, and the next day of 
dressing I have found this very substance vascular; for by wiping 
or touching it with a probe it has bled freely. I have observed 
the same appearance on the surface of a bone that was laid bare. 
I once scraped off some of the external surface of a bone of the 
foot, to see if the surface would granulate. I remarked, the fol- 
lowing day, that the surface of the bone was covered with a whitish 
substance, having a tinge of blue; when I passed my probe into it 
I did not feel the bone bare, but only its resistance. I conceived 
this substance to be coagulating lymph thrown out from inflamma- 
tion, and that it would be forced off when suppuration came on; 
but, on the succeeding day, I found it vascular, and appearing like 
healthy granulations.’ 

To this account little can be added more than the microscope 
has shown. In the minute structure of granulations, or, at least, 
of such growths of new substance as present all the characters that we 
imply by that term,—the bright ruddy texture, the uniformly 
granulated free surface, the succulency and abundant supply of 
blood,— in these we may discern two varieties, corresponding with 
the varieties of lymph that I have already spoken of. In sub- 

eous injuries or diseases, granulations sometimes form which 
develope themselves into connective tissue, through nucleated 
blastema. So I found in a case of simple fracture in which the 
ends of the bone remained long disunited; they were enclosed in 
a cavity formed by condensation of the surrounding tissues, but 
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containing no pus, and were covered with a distinct layer of florid 
granulations. It was just such a case as that which Mr. Hunter 
had in view, and preserved,* as an instance of the formation of 
granulations without suppuration, in the repair of subcutaneous 
fractures and other injuries. 

But in by far the greater proportion of cases, granulations are 
only formed in exposed injuries: and in these, they consist of cells 
that, together with their intercellular substance, may develope them- 
selves into connective tissue: and of such as these I will now 
exclusively speak. 

Cells upon cells, such as I have already described (p. 138), are 
heaped up together in a layer from half a line to two lines, or, 
rarely, more in thickness, without apparent order, and connected 
by very little intermediate substance. (Figs. 14 and 19.) Singly 
they are colourless, but in clusters they are ruddy even independent 
of the blood-vessels. In granulations that are making healthy 
progress —in such as, after three or four days’ growth, are florid, 
moist, level, scarcely raised above the surrounding tissues, uni- 
formly granular, or like a surface of minute papilla,— one can 
conveniently trace the cells in various stages, according to the 
position they occupy. The deeper seated ones are always most 
advanced, and often much elongated and fusiform; while the 
superficial ones are still in a rudimental state, or, near the edges 
of the granulating surface, are acquiring the character of epithelial 
cells. 

The connective tissue thus constructed by the development of 
the granulation cells, and their intermediate substance, finally 
assumes all the characters of the natural examples of that tissue. 
Thus it is found in the thin layer of substance of which scars that 
are formed in the place of granulating wounds, are composed. 
After some time, elastic tissue is mingled with the white fibrous; 
but this, as I have already said, appears to be effected by a later 
process. I found, in one case, no elastic tissue in scars that had 
existed, the one twelve months, the other eighteen months; but in 
scars several years old I have always found it. 

The cuticle, also, that forms on granulations, gradually approxi- 
mates more nearly to the perfect characters, and, like the connective 
tissue that it covers, presents the interesting fact of adaptation to thé 
purposes of the part on which it is placed. Thus, in granulating 
wounds or ulcers on the sole of the foot, one may often see that, 
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from the first, the new cuticle is more opaque and thicker than it 
is on other parts on which the natural cuticle, in adaptation to the 
protection required from it, is naturally thinner: and let it be 
observed that this peculiar formation of the new cuticle is in 
adaptation to conditions not yet entered upon. Itjustly excited 
the admiration of Albinus* when he saw in the foetus, even long 
before birth, the cuticle of the heel and palm thicker than those 
of other parts; adapted and designed to that greater friction and 
pressure, to which, in future time, they would be exposed. It is 
the same when, in adult life, the new cuticle is to be formed on 
the same parts. While it is forming, all pressure and all friction 
are kept away, yet it is constructed in adaptation to its future 
exposure to them. Surely such a provision is, beyond all refuta~ 
tion, an evidence of design; and surely in this fact we may discern 
another instance of the identity in nature and in method of the 
powers that are put in operation in the acts of first construction 
and of repair. 

But before I end this lecture, let me add, that although one 
may 80 Clearly trace, in the development of the granulation cells, 
and intermediate substance, and in the end which they achieve by 
the formation of connective tissue and cuticle, an imitation of the 
natural processes and purpose of the corresponding developments in 
the embryo, yet is there a remarkable contrast between them, in 
regard to the degrees inwhich they are severally liable to defect or error. 
We can scarcely find examples of the arrests or errors of development 
of mere structure in the embryo; but such events are quite 
common in the formation of granulations, as well as of all other 
new products. All the varieties in the aspect of granulating 
wounds and sores, which the practised eye can recognise as signs 
of deflection from the right way to healing, are so many instances 
of different diseases of the granulation substance; diseases not yet 
enough investigated, though of much interest in the study of both 
the healing process and the organization of new products in 
inflammation. 

A comparatively few observations enable one to trace morbid 
conditions of these new structures, closely answering to those long 
known in the older and more perfect tissues. Thus, one may find 
imply arrested development of granulations; as in the indolent 
healing of wounds and ulcers, whether from locally or generally 
defective conditions. Herein even years may pass, and the cells 
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will not develope themselves beyond one or other of their lower 
forms. There is probably a continual mutation of particles among 
such cells, as in common nutrition, or they may increase, as in 
growth; but no development ensues, and the wound or the ulcer 
remains unhealed. 

In other cases, the cells not only do not develope themselves, 
but they degenerate, becoming more granular, losing the well- 
marked characters of their nucleus, and acquiring all the structures 
of the pus-cell; thus are they found in the walls of fistule and 
sinuses. Or, worse than this, the granulation-cells may lose all 
structure, and degenerate into a mere layer of debris and mole- 
cular substance. “Thus they may be found on the surface of a 
wound for a day or so before death in exhaustion, or in erysipelas, 
or fever; and in this state they are commonly ejected when a 
granulating wound ulcerates or sloughs. 

With more active disease, granulations become turgid with 
blood, or cedematous: such are the spongy masses that protrude 
beyond the openings leading to the diseased bone. Or, they 
inflame; and abundant large inflammatory granule-cells are 
found among their proper structures. Or they suppurate inter- 
nally, and purulent infiltration pervades their whole mass. 

All these are among the many hinderances to healing: these 
are the dangers to which the healing by granulations is obnoxious : 
it is the proneness to these things that makes it even slower and 
more insecure than, in its proper course, it might be. And these 
are all instances of a class of changes which it is most important 
to study for exactness in morbid anatomy — I mean, the diseases 
of the products of disease. 
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LECTURE X. 
THE PROCESSES OF REPAIR OF WOUNDS. 


Wirt the structural development of the granulation-cells and 
intermediate substance into connective tissue and cuticle, as 
described in the last lecture, there coincides a chemical change 
which seems to be the contrary of development; for the granula- 
tion-substance, being converted from albuminous into horny and 
gelatinous principles, becomes, in chemical composition, less remote 
than it was from the constitution of inorganic matter. At its first 
effusion, the reparative material has the characters of a fibrinous 
principle; afterwards, when in the form of granulations and of 
young connective tissue, its reactions are so far altered that it 
presents the characters of pyine, a somewhat indefinite principle, 
yet an albuminous one; finally, in its perfect development, the 
new-formed connective tissue is gelatinous, and the epithelium 
appears to be like other specimens of horny matter. 

These changes are in conformity with what appears to be a 
general rule; namely, that structures which are engaged in energetic 
development, self-multiplying, the seat of active vital changes, 
are generally of the highest organic chemical composition; while 
the structures that are already perfect, and engaged in the dis- 
charge of functions such as are attended with infrequent changes 
of their particles, are as generally of lower composition. The 
much higher chemical development (if I may.so call it) of the 
blood, than of the greater part of the tissues that are formed from 
it, is a general instance of this: in it albumen and fibrine pre- 
dominate, and there is no gelatine; in the tissues gelatine is 
abundant, and fatty matter: and both these, through their affini- 
ties to the saccharine and oily principles, approach the characters 
of the lower vegetable and inorganic compounds, 

The granulation substance is a good instance in point: while 
lowly developed, but in an active vegetative life, it is albuminous ; 
when perfect in its development, its perfected structures are 
gelatinous or horny. In this state its particles have probably a 
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longer existence: they exchange a brief life of eminence for lon- 
gevity in a lower station. 


I have spoken hitherto of the development of only those struc- 
tures which form the proper material of granulations, and of the 
scars that remain after the healing of wounds. But, commensu- 
rately with these, blood-vessels, and, perhaps, also, nerves, are 
formed. Of these, therefore, I will now speak. 

In the last lecture I referred to the changes that ensue in the 
circulation of a wounded part. At first, it appears that the blood 
stagnates in the vessels immediately adjacent to the wound. This 
is evident in the wounds made in frogs’ webs, and is most probable 
in the case of wounds in our own tissues; for else we could hardly 
understand the total absence of bleeding from a surface on which, 
as in every large wound, myriads of small vessels must be cut, and 
lie exposed. But after a time, of various duration in the different 
tissues, the movement of the blood is renewed, though not to its 
former velocity; the vessels of the wounded parts enlarge, and 
they all appear more vascular. Then the material of granulations, 
already in part effused, accumulates, and very soon blood and 
blood-vessels appear in this material. 

By what process are these new vessels formed? Mr. Hunter’s 
opinion was (and it is still held by many), that both the blood and 
its vessels form in the granulation-substance, as they do in the 
germinal area of the chick; and that, subsequently, they enter 
into communications with the vessels and blood of the part from 
which the granulations spring. This is certainly not proved; 
although the development of the new vessels is according to a 
method that is equally natural. 

In embryos, we may discern three several modes according to 
which blood-vessels are formed,— a good example of the manifold 
ways by which, in development, the same end may be reached. 
In the first and earliest method solid cylinders of round cells, 
lying compactly together, are formed in the area vasculosa, in 
which cylinders changes then take place. The cells in the central 
part of the cylinder loosen and become converted into blood- 
corpuscles, or, as, Billroth* appears to think, their membranes 
disappear, and their contents only constitute the blood-corpuscles. 
The membranes of the cells on the outer parts of the cylinder 
coalesce and form the membranous wall of the vessel, which 


* Untersuchungen tiber die Entwicklung der Blutgefiiase; Berlin, 1856. 
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may afterwards be developed into the more complicated structures 
of the heart, or larger blood vessels. To increase the extent and 
number of vessels that must be added in adaptation to the en- 
largement and increasing complexity of the embryo, two methods 
are observed. In one, primary cells, in the interspaces of vessels 
already existing, enlarge and elongate, and send out branches in 
two or more directions, so as to assume a stellate form. These 
branches are hollow: and while some of them are directed into 
anastomosis with each other, others extend towards, and apen with 
dilatations into, the vessels already formed and carrying blood. 
Then, these fine branches of each cell becoming larger, while the 
main cavity of the cell, from which they issued, attenuates itself, 
they are altogether transformed into a network of tubes of nearly 
uniform calibre, through which the blood, entering by the open- 
ings of communication with the older vessels, makes its way. 
Thus the wide network formed in the primordial circulation is 
subdivided into smaller meshes, and each part receives a more 
abundant supply of blood. Billroth has described a kind of vas- 
cular formation, which may be considered as a modification of the 
above method. He has seen long spindle-like cells lie with their 
long axes parallel to each other and close together, but not in 
contact, so that a fine canal existed between them, which consti- 
tuted the canal of the newly-formed vessel, the wall being formed 
by the spindle-like cells themselves. From these cells new blood 
corpuscles proceeded into the vessel, as in the first method of vas- 
cular formation. This process he has noticed not only in embry- 
onic tissues, but also in granulations. 

The other of these secondary modes of formation of new bloeod- 
vessels is, I believe, the Fra. 16. 
most frequent mode in 
which blood-vessels are 
ever formed for granu- 
lations, or for superficial 
deposits of lymph, ad- 
hesions, and the like. 
The diagram is made 
from what may be seen 
in the growing parts of 
the tadpole’s tail, and it 
accords with what Spallanzani observed of the extension of vessels 
into the substance of the tail when being reproduced after excision. 
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Mr. Travers* and Mr. Quekett watched the same process in the 
new material formed for the filling up of holes made in the 
frog’s web ; and the same is indicated in the specimens illustrating 
the repair of similar wounds which are in the College, from the 
Museum of the late Dr. Todd, of Brighton. There is, I think, 
sufficient reason to suppose that it is the principal method for the 
supply of blood-vessels to any granulations, or similar new pro- 
ductions. * For, though the process in granulations or in lymph 
cannot be exactly watched during life, yet every appearance after 
death is consistent with the belief that it is the same as has been 
traced in the cases I have cited, and I] have never seen any 
indications of either of the other methods of development having 
occurred, 

The method may be termed that by out-growth from the vessels 
already formed. Suppose a line or arch of capillary vessel passing 
below the edge or surface of a part to which new material has 
been superadded. (Fig. 16.) The vessel will first present a dila- 
tation at one point, and coincidently, or shortly after, at another, 
as if its wall yielded a little near the edge or surface. The slight 
pouches thus formed, gradually extend, as blind canals, or diver- 
ticula, from the original vessel, still directing their course towards 
the edge or surface of the new material, and crowded with blood- 
corpuscles, which are pushed into them from the main stream. 
Still extending, they converge ; they meet; the partition wall, that 
is at first formed by the meeting of their closed ends, clears away, 
and a perfect arched tube is formed, through which the blood, 
diverging from the main or former stream and then rejoining it, 
may be continuously propelled. Or a delicate thread-like process 
shoots out from a vessel, which becomes connected either with 
corresponding shoots from other vessels, or with processes from 
other cells. These fine processes widen out, become tubular, and 
their cavities form canals continuous with that of their parent 
vessel.t 

In this way, then, are the simplest blood-vessels of granulations 
and the like out-growths formed. The plan on which they are 
arranged is made more complex by the similar out-growths of 
branches from adjacent arches, and their mutual anastomoses; but, 
to all appearance, the whole process is one of out-growth and 
development from vessels already formed. And I beg of you to 


* -On Inflammation, and the Healing Process. Seo, also on a similar formation, 
Virchow in the Wiirzburg Verhandlungen, B, i. p. 801. 
ft Billroth, Op. Cit. 
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consider the wonder of such a process; how, in a day, a hundred 
or more of such loops of fine membranous tube, less than reooth 
of an inch in diameter, can be upraised; not by any mere force of 
pressure, though with all the regularity of the simplest mechanism, 
but each by a living growth and development, as orderly and 
exact as that which we might trace in the part most essential to 
the continuance of life. Observe, that no force so simple as even 
that of mere extension or assimilation can determine such a result 
as this: for, to achieve the construction of such an arch, it must 
spring with due adjustment from two determined points, and then 
its flanks must be commensurately raised, and these, as with 
mutual attraction, must approach and meet exactly in the crown. 
Nothing could accomplish such a result but forces determining 
the concurrent development of the two out-growing vessels. We 
admire the intellect of the engineer, who, after years of laborious 
thought, with all the appliances of weight and measure and appro- 
priate material, can begin at points wide apart, and force through 
the solid masses of the earth one tunnel, and can wall it in secure 
from external violence, and strong to bear some ponderous traffic ; 
and yet he does but grossly and imperfectly imitate the Divine 
work of living mechanism that is hourly accomplished in the 
bodies of the least conspicuous objects of creation — nay, even in 
the healing of our casual wounds and sores. 

The wonder of the process is, perhaps, in some degree enhanced 
by the events that will follow what may seem to be an accident. 
When the new vessel has begun to project, it sometimes bursts; 
and the diagram shows what then will happen. I have to thank 
Mr. Quekett for the sketch, Fie. 17. 
which he made while as- 
sisting Mr. Travers in the 
examinationsalreadycited, 
The blood-corpuscles that 
issue from the ruptured 
pouch or diverticulum 
collect in an uncertain 
mass within the tissue, 
like a mere ecchymosis; but, before long, they manifest a definite 
direction, and the cluster bends towards the line in which the new 
vessel might have formed, and thus opens into the other portion 
of the arch, or into some adjacent vessel. For this mode of for- 
mation from vessels, the name of channelling seems more appro- 
priate than that of out-growth; for it appears certain that the 

m2 
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blood-corpuscles here make their way in the parenchyma of the tis- 
sue, unconfined by membranous walls. That they do so in a defi- 
nite and purposive manner, though their first issue from the vessel 
has appeared so accidental, may be due to the fact that in the more 
regular development by out-growth, the cells of the parenchyma 
concur with the extension of the new vessels, by clearing away 
from them as they approach; so that, even before the out-growth, 
the way for it or for its contents (should they happen to escape), 
is, in some measure determined.*® 

The general plan of arrangement of the blood-vessels in granu- 
lations, represented in the adjoining sketch, agrees with this 
account of their development 
by out-growth. Some of Sir 
A. Cooper’s preparations in 
the Museum of the College f 
show how the new vessels ex- 
tend from the parts on which 
the granulations lie, in lines 
directed vertically towards 
their surface, not often divid- 
ing, but communicating on 
their way by frequent trans- 
verse or irregular branches. Of 
these branches, some probably 
represent the loops or arches 
successively formed in the 
deepening layer of granula- 
tion-cells, while others must 
be formed by off-shoots from the sides and other parts of the 
several arches. Near the surface of the granulations, at a very 
little distance below the outermost layer of the cells, the vessels 
communicate much more frequently, and form their loops or ter- 
minal arches — arches of junction between the outgoing and the 
returning streams of blood. 

On the same plan are formed the vessels of the walls of abscesses 
lined with granulations; but here (at least in the specimens I 





* Billroth has described and ed (p. 15, Pl. i. Fig. 21) an appearance very simi- 
lar to that recorded in the text. He, at fit thought that it was simply an exeevaee: 
tion, but further consideration has led him, in accordance with certain views which he 
entertains respecting the mode of formation of blood corpuscles, to think that here, per- 
hapa, a new free formation of coloured blood corpuscles, out of the colourless-shining 
oo cells of the part takes place. At the same time he confesses the difficulty 
of understanding how they get into the circulation, 

tT Nos, 19, 20, 356. 
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have been able to examine) the vertical vessels are not so long, 
and the whole number of vessels is generally greater. I believe 
the vessels of granulating ulcers are always similarly arranged; so 
they are represented by Mr. Liston,* in a common ulcer; so, also, 
Sir A. Cooper f described them in granulations from an ulcerated 
scirrhous cancer; and I have found the same general plan in the 
warty ulceration of soot-cancer on the scrotum. 

The new vessels formed in granulations possess a very simple 
structure. Their walls consist of a thin membrane in which nuclei 
are imbedded. Some of these nuclei are arranged longitudinally, 
others transversely, to the axis of the vessels, and it is often notice- 
able that the development of the tissues of the blood-vessels 
makes more progress than that of the granulation-cells which they 
subserve. 

Respecting the purpose of the supply of blood thus sent to 
granulations, one traces, in the development of vessels, a series of 
facts exactly answering to those in ordinary embryonic develop- 
ment. Organization makes some progress before ever blood comes 
to the very substance of the growing part; for the form of cells 
may be assumed before the granulations become vascular. But, 
for their continuous active growth and development, fresh material 
from blood, and that brought 
close to them, is essential. For 
this, the blood-vessels are 
formed; and their size and 
number appear always propor- 
tionate to the volume and ra- 
pidity of life of the granula- 
tions. No instance would show 
the relation of blood to an ac- 
tively growing or developing 
part better than it is shown in 
one of the vascular loops of a 
granulation, imbedded, as this 
sketch shows it, among the crowd 
of living cells, and maintaining 
their continual mutations. Nor 
is it in any case plainer than in that of granulations, that the 
supply of blood in a part is proportionate to the activity of ita 





* Medico-Chirurgical Transactions, vol. xxiii. p. 85. 
t Catalogue of the Pathological Museum of the College, vol. i. p. 111. 
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changes, and not to its mere structural development. The 
vascular loops lie imbedded among the simplest primary cells, or, 
when granulations degenerate, among structures of yet lower organi- 
zation; and as the structures are developed, and connective tissue 
formed, so the blood-vessels become less numerous, till the whole of 
the new material assumes the paleness and low vascularity of a com- 
mon scar.* But, though the quantity of blood-vessels is deter- 
mined by the state of the substance they supply, the development 
of their tissues has no such relation. It is often complete while 
the granulation-cells are rudimental, and remains long unchanged 
when they are degenerate. The fact may be regarded as evidence 
of the formation of the new blood vessels by out-growth from the 
older ones; for it is not probable that well-developed blood-vessels 
and ill-developed granulation-cells should be formed out of the 
same materials at the same time. 

Of the development of Nerves in granulations I know nothing; 
I have never been able to see any in either granulations or cica- 
trices. The exquisite pain sometimes produced by touching 
granulations would indicate the presence of nerves: but it would 
be more satisfactory to see them; for the force of contact, or the 
change that it produces, may be propagated through the layer of 
granulations, and stimulate the nerves beneath them, as contact 
with the exterior of a tooth excites the nerve-filaments in its pulp. 
The sensibility that granulations seem to have may, therefore, 
be really that of the tissues from which they spring. 


Lymphatics do not exist in granulations. Professor Schroeder 
van der Kolk has demonstrated them in false membranes by mercu- 
rial injections (Fig. 35):f but in a letter he tells me that they 
cannot, either by these or by any other means, be traced in either 
scars or granulations; and, he adds, ‘they cannot be demonstrated 
in the skin, even in the healthy state, except in the scrotum.’ 


The subject of suppuration should perhaps be considered now; 
but I had rather defer it till I have spoken briefly of the two 
remaining modes of healing open wounds; those, namely, by 
secondary adhesion, and by scabbing. 


* Billroth (Beitrage zur Path. Hist.) describes the group of cells situated around a 
geen d loop on a granulating surface, as formed by the proliferation, by division of 
the nuclei, of the adjacent connective-tissue corpuscles. C. O. Weber (Entwicklung des 
Hiters), referring to fig. 19 in this Lecture, states that the delicate cells which surround 
the vascular loops ofa granulating surface are of a spindle-like shape, and are imbedded 
in a thick layer of growing connective-tissue nucle, 

t Lespinasse, De Vasis Novis Pseudo-membranaram, figs. iii. v. 
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The healing by secondary adhesion, or union of granulations, 
has been long and often observed; yet it has been only casually — 
described, and having never been distinguished by a specific name, 
has not received that attention to which its importance in practice 
seems to entitle it. It occurs wherever surfaces of granulations, 
formed in the manner just described, well-developed, but not yet 
covered with cuticle, are brought into contact, and so retained at 
rest. As often as this happens, the cells of which the surfaces are 
composed adhere together; vessels passing through them form 
mutual communications; and the surfaces, before separate, are 
connected; out of the two layers of granulations, one is formed, 
which pursues the normal development into connective tissue. 

In all its principal characters, therefore, the process of secondary 
adhesion is like that adhesion for which, to mark at once their 
likeness and their differences, I have suggested the term of 
primary. In the primary adhesion, the layer of lymph, placed 
between the wounded and bare surfaces, is probably formed equally 
and coincidently from both; and, being developed in the same 
manner as the granulations, of which I have spoken, it probably 
receives vessels from both surfaces, and so becomes the medium 
through which the vessels communicate and combine the severed 
parts. In the process of secondary adhesion, the superficial cells 
on the surfaces of two layers of granulations are placed together, 
and receiving vessels from both combine them into one. 

Mr. Hunter observed this process, and says of it-—* Granulations 
have the disposition to unite with one another when sound or 
healthy; the great intentjon of which is to produce the union of 
parts, somewhat similar to that by the first intention, although 
possibly not by the same means.’ And ‘I have seen two granula- 
tions on the head—viz. one from the dura-mater after trepanning, 
and the other from the scalp, unite over the bare bone which was 
between them so strongly, in twenty-four hours, that they required 
some force to separate them, and when separated they bled.” 

In illustration of this process he put up a preparationt which in 
his MS. Catalogue he describes as ‘ granulations under the skin in 
an abscess in the leg, which were opposed by others on-the muscles, 
and which were to unite. Those under the skin only are saved 
and folded towards each other, to show the opposition of two 
granulating surfaces.” 

There are several circumstances in which the healing by secondary 


* Works, vol. iii. p. 493. 
t Pathological Museum of the College, No. 27. 
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adhesion should be attempted. For example; in a case of ordinary 
amputation of the thigh, no immediate union, and no primary 
adhesion, took place, after the operation, and the whole interior 
of the stump was granulating. Had it been, as the expression is, 
“left to granulate,’ or ‘to fill up with granulations,’ the healing 
process would have occupied at least a month or five weeks more, 
and would have greatly exhausted the patient, already weakened 
by disease. But Mr. Stanley ordered the stump to be so bandaged 
that the opposite surfaces of granulations might be brought into 
close contact: they united, and in a week the healing of the stump 
was nearly perfected. 

In all such cases, and I need not say that they are very frequent, 
the healing by secondary adhesion may be attempted without 
danger, and often with manifest advantage. 

Again: Mr. Hunter operated for hare-lip, and no primary 
adhesion of the cut surfaces ensued. He let them both granulate: 
then brought the granulations together, as in the common opera- 
tion, and they united, and healed soundly. 

Or, again: Mr. Skey, some time ago, operated for fissure of the 
soft palate. The edges of the wound sloughed and retracted, and 
the case seemed nearly hopeless; but he kept in the sutures, and 
granulations sprang up from the edges of the cleft, after the 
separation of the sloughs: they met in the mid-space of the cleft, 
and coalesced, and formed a perfect scar. 

Doubtless, cases like these are of no rare occurrence: but I am 
induced to mention them, as illustrations of a process of which the 
importance and utility are not generally considered, and which is 
rarely applied in practice. 

In applying it, certain conditions are essential to success; es- 
pecially that— 1st, the granulations should be healthy, not 
inflamed, or profusely suppurating or degenerated, as those in 
sinuses commonly are: 2dly, the contact between them should be 
gentle but maintained; and perhaps they should be as much as 
possible of equal development and age. 


The healing of wounds by scabbing may be regarded, as Mr. 
Hunter* says, as the natural one, for it requires no art. It is the 
method by which one sees nearly all open wounds healed in 
animals; for in them, even in the warm-blooded, it is difficult to 
excite free suppuration from the surfaces of wounds: they quickly 


* Works, vol, iii, 262, 
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become coated: with a scab, formed of the fluids that ooze from 
them and entangle dust and other foreign bodies; and under such 
a scab the scar is securely formed. 

In general, the scabbing process is effected by some substance 
which is effused on the surface of the wound, dries there, and 
forms a hard and nearly impermeable layer. The edges of this 
substance adhere over those of the wound, so as to form for it a 
sort of air-tight covering, under which it heals without suppura- 
tion, and with the formation of a scar, which is more nearly like 
the natural parts than any scars formed in wounds that remain 
exposed to the air, and which does not, like them, contract, so as 
to produce deformity of the parts about it. 

The scab may be formed of either dried blood, dried lymph and 
serum, or dried purulent fluid. Instances of the healing of wounds 
under dried blood are not rare. It is especially apt to occur in 
the cases of wounds in which a large flat surface is exposed, as after 
the removal of the breast with much integument. The most 
remarkable case of this kind is recorded by Mr. Wardrop.* The 
largest wounded surface he ever saw, remaining after the removal 
of a diseased breast, almost entirely healed under a crust of blood, 
which remained on for more than thirty days.f But the most 
common examples of healing under blood-scabs are in small 
wounds, such as are made in bleeding, or more rarely in some 
compound fractures. The excellent, though nearly obsolete, 
practice of laying on such wounds a pad of lint soaked in the 
blood, was a good imitation of the most natural process of their 
repair. : 

If a blood-scab be not formed over a wound, or if such an one 
have been detached after being formed, then at once a scab may 
be derived from the serum and lymph that ooze from the surface 
of the wound. Thus it is commonly with wounds in animals that 
are left to themselves, and in many small wide-open wounds in 
our own case. Thus, also, I imagine, the best healing of superficial 
burns and scalds is effected, when the exposed surface is covered 
with cotton-wool or other substance, which, as the oozing fluids 
become entangled with it, may help them to form a‘scab. 

At a yet later period, the pus produced from exposed granulating 
wounds may concrete on them, and they will heal under it 


* In his Lectures on Surgery, in the Lancet for 1832-8, vol. ii. 

{+ Mr. Henry Lee tells me that a similar case has occurred in his practice. An ex- 
cellent instance of healing under blood-scabs is also related by Dr. Macartney (Treatise 
on Inflammation, p. 208). 
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excluded from the air. Such a process may also ensue in the 
healing of ulcers, and has been successfully imitated in Mr. 
Stafford’s plan of filling deep ulcers with wax.* In any case, the 
healing process is probably just the same as that under scabs of 
blood or serum; but I believe it has not yet been exactly deter- 
mined what are the changes that ensue in the surface beneath the 
scab. So far as one can discern with the naked eye, the wounded 
surface forms only a thin layer of cuticle on itself; no granulations, 
no new connective tissue, appear to be formed: the raw surface 
merely skins over, and it seems to do so uniformly, not by the 
progressive formation of cuticle from the circumference towards the 
centre, as is usual in open wounds. 

The healing of a wound by scabbing has always been thought a 
desirable process; and when one sees how quickly, by means of 
this process, wounds in animals are healed, and with how little 
general disturbance, one may well wish that it could be systemati- 
cally adopted. But to this there seems some hindrance. Many 
surgeons have felt, as Mr. Hunter did, that the scabbing process 
should be permitted ‘much oftener than it is, in the cases of both 
wounds and ulcers; but none have been able to lay down sufficient 
rules for the choice of the cases in which to permit it. Probably, 
the reason of this is that, at the best, in the human subject, the 
healing by scabbing is an uncertain process. When the scab is 
once formed, and the wound covered-in, it is necessary that no 
morbid exudation should take place. Whenever, therefore, in- 
flammation ensues in a wound or sore covered with a scab, the 
exuded fluid, collecting under the scab, produces pain, compresses 
the wounded surface, or forces off the scab, with discomfort to the 
patient and retardation of the healing. I suspect that the many 
instances of disappointment from this cause have led to the general 
neglect of the process of scabbing in the treatment of wounds. 
The observance of perfect rest, and of the other means for warding~ 
off inflammation, will, however, make it a valuable auxiliary in 
the treatment of wounds, especially of large superficial ones: in 
the treatment of small wounds, collodion appears sufficient to 
accomplish all that scabbing would do: and in deep wounds, fluid 
is too apt to collect under the scab. 


Such are the several methods of healing observed after wounds 
of soft parts; { and in connection with them, two subjects remain 


* On the Treatment of the Deep and Excavated Uleer. 1829. 
+ I have not been able to recognise what Dr. Macartney named the modelling process 
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to be considered, namely, the process of suppuration, and that of 
the perfecting of scars. 


Respecting the process of suppuration, it cannot be necessary 
that I should give a minute account of pus or of its general or 
chemical characters: I will rather endeavour to show its relations 
to the healing process, by illustrating the points of resemblance 
and of difference between it and the materials of which granulations 
are formed. * 

Let me remind you that the formation of granulations is not 
necessarily attended with the production of pus. I have already 
referred to this fact in speaking of the formation of subcutaneous 
granulations, such as are sometimes seen on the end of bones that 
do not unite, in the ordinary way, after simple fractures. Mr. 
Hunter also expressly describes these cases; and the same kind of 
granulations without suppuration may be sometimes seen springing 
from the ulcerated articular surfaces of bones, in cases of diseased 
joint without any external opening.* 

However, when granulations are formed on an open wound, 
there is always suppuration; i.e., an opaque, creamy, yellowish-white 
or greenish-white fluid, pus, or matter, is produced on the surface 
of the granulations. If the surface be allowed to dry, the pus ‘may 
form a scab: if it be kept moist, fresh quantities of pus are pro- 
duced, till the surface of the granulations is covered with the new 
cuticle. Granulations that are skinned-over no longer suppurate. 

The essential constituents of pus are cells, and the liquid (liquor 
puris) in which they are suspended. In pus produced during 
healthy granulation, no other material than these may be found. 
But, often, minute clear particles, not more than ;54,55 of an 
inch in diameter, are mingled with the pus-cells, And, when the 
process deviates from health, we find not only variations in the 
pus-cells, but multiform mixtures of withered cells, molecular and 
fatty matter, free or escaped and shrivelled nuclei, blood-corpuseles, 
fragments of granular substance like shreds of fibrine, and other 


as a method of healing distinct from that which ensues in the most favourable instances 
of healing by granulations. I have, therefore, not enumerated it among the modes of 
healing; yet it may occur in some conditions that I have not met with: I would not 
wish to impute confusion to so good and independent an observer as Dr. Macartney. 

* Dr. Redfern, from his researches into the changes taking place in ulceration of 
the articular cartilages, was of opinion that pus had never been shown to be 
formed from the substance of the diseased cartilage. But the more recent observations 
of C. O. Weber (Virchow’s Archiv, B. xiii. 1858), with whom Barwell also coincides, 
(Treatise on Diseases of Joints), tend to the conclusion that pus in these cases may be 
derived from a multiplication of the nuclei of the cartilage corpuscles. 
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materials, All these indicate defects or diseases of pus, corres- 
ponding with those of the granulations to which I have already 
referred, 

Pus-cells, in their ordinary state, are represented in the ad- 
joining sketch. 





As shown at A, they are spherical or spheroidal, or even discoid 
bodies: the differences in shape depending apparently on the 
density of the fluid suspending them. In the same proportion as 
it becomes less dense, they tend to assume the more perfectly 
spherical shape. They have an uniform nebulous or grumous 
aspect; distinct granules, more or less numerous, are commonly 
seen in them: and they appear more darkly nebulous and more 
granular in the same proportion as the fluid becomes more dense. 
Their usual diameter is from 33/55 to zy455 Of an inch. Sometimes 
a distinct, circular, dark-edged nucleus may be seen in the paler 
corpuscles; and, more rarely, two or even three particles like a 
divided nucleus. 

When, as in the corpuscles B, water is added to pus, it usually 
penetrates the cells, expanding them, raising up a distinct fine 
cell-wall, and separating or diffusing their contents. Sometimes 
the contents are uniformly dispersed through the distended cell, 
which thus becomes more lightly nebulous, or appears filled with 
a nearly clear substance in which the minute particles vibrate with 
molecular movement, while in or near the centre a dark-edged 
well-defined nucleus may appear. Sometimes, while the cell-wall 
is upraised, the whole contents of the cell subside into a single 
ill-defined darkly nebulous mass, which remains attached to part 
of the cell-wall, looking like a nucleus, but differing from a true 
nucleus in the characters just assigned, as well as in the absence 
of the two or three shining particles like nucleoli. Lastly, a few 
pus-corpuscles appear unchanged by the action of water: they seem 
to be merely masses of soft colourless substance, having the shape 
and appearance, but not the structure, of cells, 

When dilute acetic acid is added to pus (as in Fig. c), it 
produces the same effects as water, but more quickly, and with a 
more constant appearance of two, three, or four small bodies like 
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nuclei, These bodies are remarkable, though far from charae~ 
teristic, features of pus-cells. They are darkly edged, usually 
flattened, clear, and grouped, as if formed by the division of a 
single nucleus: and commonly each of them appears darkly 
shaded at its centre. When the acetic acid has been too little 
diluted, these bodies alone may be at first seen: for the cell-wall 
and the rest of its contents may be rendered so transparent as to 
be scarcely visible. 

Such are the pus-cells found in healthy suppurating wounds. 
The liquor puris contains albumen, a compound called pyin, 
regarded by Mulder as identical with tritoxide of protein, oc- 
casionally chondrin, glutin and leucine, abundant fatty matter, 
and inorganic substances similar to those dissolved in the liquor 
sanguinis. 

Pus not distinguishable from that of granulating wounds is formed 
in many other conditions; as in inflamed serous and mucous 
cavities, and in abscesses. In these relations it will be considered 
in the lectures on Inflammation. But the histories of all cases of 
the formation of pus concur, with that of suppurating wounds,‘to 
the conclusion that pus may be regarded as a rudimental substance 
ill-developed or degenerated; as a substance essentially similar to 
the materials of granulations, or of the lymph of inflammatory 
exudation, but which fails of being developed like them, or, after 
having been developed like them, to a certain stage, degenerates. 

To illustrate this relation between the pus and the granulations 
of healing wounds, I may state that the last figure was copied from 
sketches that I made, at the same time, of some granulation-cells 
from the walls of a sinus, and some pus-cells from a healthily 
granulating wound. I chose those sources purposely, that I might 
be able to compare ill-developed granulation-cells with well-con- 
structed pus-cells; and a comparison of them showed that, 
whether as seen without addition, or as changed by the action of 
water and acetic acid, they were not to be distinguished from one 
another. Had I not seen the vessels in the tissue that the granu- 
lation-cells formed, I might, in the first examination, have almost 
thought I was deceived in thinking they were not pus-cells. The 
six varieties of the appearances of the cells which are represented, 
might have been taken from either source; so might some other 
varieties: but these may suffice to show the apparent identity of 
structure between well-formed pus-cells and ill-developed or 
degenerate granulation-cells, such as are found in the walls of 
sinuses and the like half-morbid structures. I do not mean to say, 
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generally, that granulation-cells and pus-cells cannot be distin- 
guished; for between well-formed granulation-cells, such as are 
found in healing wounds, and any particles that are usually found 
in pus, certain distinctions are almost always manifest. The pus- 
cells are darker, more, and more darkly, granular, more various 
in size, and more various, not in shape, but in apparent structure, 
more often copfaining numerous particles, like fatty molecules, 
more rarely showing a nucleus when neither water nor acetic acid 
is added, and much more commonly showing a tripartite or ill- 
formed nucleus under the action of the acid. None, however, of 
these characters is indicative of essential difference; and between 
even the widest extremes there are all possible gradations, till 
distinction is impossible; so that when you place, as I have often 
done, ill-developed or degenerate granulation-cells on one side 
of the microscope-field, and pus-cells on the other, there is 
not a form of corpuscle on the one which is not repeated on the 
other. 

From this, one cannot but conclude that the cells of pus from 
wounds are ill-developed or degenerate granulation-cells. Some of 
them may be degenerate, i. e., they may have been, as granulation- 
cells, attached for a time to the surface of the granulation-layer, 
and having lived their time, may, in ordinary course, have been 
detached and shed, as epithelial cells are from healthy surfaces. 
They may be thus detached after more or less degeneration, and 
hence may result some of the modifications that they present. 
But some pus-cells, I imagine (at least in the healing of wounds), 
may be ill-developed ; that is, imperfectly formed of the granulation 
material, which, being exposed to the air, or being too remote from 
the supply of blood, cannot attain its due development, and, in an 
imperfectly developed state, is soon cast off. 

The many characters of imperfection or of degeneracy that pus- 
cells show, accord with this view: such as the general imperfection 
of their nuclei; the frequent abundance of fatty-looking granules 
in them; the large quantity of fatty matter that analysis detects 
in pus; and the limitation of the cells to certain forms, beyond 
which they are never found developed, though none of these forms 


is more highly organized than that of the youngest or most rudi- 
mental granulation-cell.* 


* In a note to Lecture XVI. a description of the views held by many patho- 


logists of the formatign of pus by the proliferation of the nuclei of the textures is 
piven. 
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A further confirmation of the opinion that pus-cells are ill- 
developed or degenerate granulation-cella, is furnished in the cases, 
to which I shall hereafter refer, in which pus-cells are produced 
after, or together with, inflammatory lymph-cells; as in abscesses, 
inflamed membranes, and the like. Now such lymph-cells are 
not distinguishable in apparent structure from granulation-cells, 
and, like these, they may show every gradation of form to that of 
the pus-cell. 

But it ig not only in the cells that we may trace this appearance 
of the degeneracy or incomplete development of pus. It is equally 
shown in the fluid part, or liquor puria, which, unlike the inter- 
cellular substance of granulations and inflammatory lymph, is 
incapable of organisation, even when, by evaporation or partial 
absorption, it assumes the solid form. The liquor puris answers, in 
its relations to the cells, to the solid and organizable intercellular 
substance of granulations; and as undue liquidity is among the 
most decided marks of ill~formed pus, so the abundance of the 
blastema, in proportion to the cells, is one of the best signs that 
granulations are capable of quick development. 

These considerations may suggest, in some cases, the imper- 
fection of the liquor puris; and an observation, which any one 
may easily make, seems to indicate that it may, in other cases, be 
the product of the degeneration and liquefaction of the solid 
blastema, as the pus-cells are, in the same cases, of the granulation 
or inflammatory lymph-cells imbedded in it. If the formation of 
abscesses be watched, one may see, on one day, a large solid and 
inflamed swelling, firm and almost unyielding, giving no indication 
of containing any collection of fluid; but, next day, one may 
detect in the same swelling the signs of suppuration; the border may ° 
feel as firm as before, but all the centre and the surface may be 
occupied with an ounce or more of matter. And observe, this 
change from the solid to the liquid state may have ensued without 
any increase of the swelling. Such an increase must have occurred 
had the pus been secreted in a fluid state into the centre of the 
solid mass: and the changes cannot, I think, be explained except 
on the admission, that the inflammatory product, which was effused 
and infiltrated through the tissue in a solid form, has been 
liquefied: its cells degenerating into pus-cells, its blastema into 
liquor puris.* 


* Such a liquefaction is not that assumed in the older doctrines, which held that pus 
was partly formed of the dissolved materials of the original tissues, The original 
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Can. we assign any use or purpose to the process of suppuration ? 
In the case of abscesses and acute inflammations we may discern 
no more of purpose than in any other disease. But in the 
case of granulating wounds, the use commonly assigned to pus, 
that it serves as a protection to the granulations, is probably 
ascribed to it with reason. It does this even in the fluid state; 
but the devices of surgical treatment, having regard to present 
comfort, rarely let us see how much better it protects a wounded 
surface when, as in animals, it is allowed to dry into a scab. 


Let us now consider the case of a wound completely healed, and 
the scar that occupies its place. 

It is hard to describe in general terms the characters of scars, 
varying as they do in accordance with the peculiar positions, and 
forms, and modes of healing of wounds. But two things may be 
constantly observed in them: namely, their contraction, and the 
gradual perfecting of their tissues. 

A process of contraction is always associated with the develop- 
ment of granulations. Mr. Hunter has minutely described it, and 
preserved. several specimens to illustrate it: among which are two 
stumps,* in which its occurrence is proved by the small size of the 
scars in comparison with that of the granulating surfaces which 
existed before them. This healing of stumps, especially after 
circular amputations, will always show the contraction of the 
granulations, even before the cicatrix is formed; for one sees the 
healthy skin drawn in and puckered over the end of the stump, 
before any cuticle is formed on the granulations, except perhaps on 
the very margin. And many injuries, but especially burns, show 
‘the contraction of the scar continuing long after the apparent 
healing is completed. 

To what may we ascribe this contraction of both the granulations 
and the scars? It has been regarded as the result of some vital 
power of contraction; and possibly it may be so in some measure. 
Yet, on the whole, it seems rather to be the necessary mechanical 
effect of the changes of form and construction that the parts 
undergo. The same change ensues in the organization of inflam- 
matory products: as, e. g. in false membranes, indurations, 
thickenings of parts, and the like consequences of the exudation 
and organization of lymph. 
tissues doubtless remain, unless partially absorbed: yet there apears to be thus much 
of liquefaction in the formation of an abscess, that part of the inflammatory product, 


first formed as a soft solid, degenerates and becomes fluid. , 
* Nos, 28 and 29 in the Museum of the College. 
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Now, in all these cases, the form of the cell, while elongating 
into a fusiform body, is so changed that it will occupy less space. 
The whole mass of the developing cells becomes more closely 
packed, and the tissue that they form becomes much drier; with 
this, also, there is much diminution of vascularity. Thus, there 
results a considerable decrease of bulk in the new tissue as it 
developes itself; and this decrease, beginning with the develop- 
ment of the granulation-cells, continues in the scar, and, I think, 
sufficiently accounts for the contraction of both, without referring 
to any vital power. 

The force with which the contraction is accomplished is often 
enormous. One sees its result in the horrible deformities that 
follow the healing of severe burns. Deep scarred and seamed 
depressions, even of the bones, may be produced by the contraction 
of granulations and scars over them. The whole process shows 
the error of such expressions as ‘filling up with granulations,’ 
commonly applied to deep healing wounds, as if granulations 
increased in thickness till they attained the level of the upper 
margins of deep hollows. The truth is, that, even in the deepest 
open wounds, the granulation-layer is, as usual, from one to three 
lines thick; and that, when such a wound grows shallower in 
healing, it is not by the rising of the granulations, but by the 
lowering of its margins. The granulations and the scars of deep 
open wounds remain alike thin and depressed. 


The improvement and perfecting of the tissue of the scar is, 
again, a very slow process.- It is often thought remarkable that 
nerves and some of the higher tissues should require so long time 
for their repair; but scarcely less is necessary for the perfecting of 
a common scar. The principal changes by which it is accomplished 
include the removal of all the rudimental textures, the formation 
of elastic tissue, the improvement of the fibrous or fibro-cellular 
tissue, and of the new cuticle, till they are almost exactly like those 
of natural formation; and the gradual loosening of the scar, so 
that it may move easily on the adjacent parts. The scar also 
becomes paler and more shining than the surrounding unaffected 
skin, for the numerous vessels, which the granulating surface 
possessed, gradually disappear and are, for the most part, converted 
into fibrous cords. 

All these changes are very slowly accomplished. One sees their 
effects, it may be, only after the many years in which, as it is 
said, the scars of childhood gradually wear out; i. e., in which the 
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new-formed tissues gradually acquire the exact similitude of the 
old ones. Thus, the remains of the rudimental connective tissue, 
imperfectly developed, may be found in apparently healthy scars 
of ten months’ duration. After second operations, in which the 
scar of some former wound was removed, I have still found im- 
perfectly developed granulation-cells in the tissue of the scar. 
Elastic tissue, also, I think, is not commonly formed in the first 
construction of a scar, but appears in it sometimes as much as 
twelve months after its first formation, and then gives it the 
common structure of the mixed white fibrous and elastic tissues 
which exist in the cutis. 

But, an occurrence which may appear more singular than this 
slow perfecting of the tissues, is, in all good scars, as they are 
called, that gradual loosening of the tissue which at first unites 
the scar to all the adjacent parts. Thus, in such a wound as is 
made for tying a deep artery, or in lithotomy, at first the new 
tissue, the tissue of the scar, extends down to the bottom of the 
wound, equally dense in all parts, and fastening the skin to the 
parts at the very deepest portion of the wound. But after a time 
this clears up. The tissue of the scar in the skin becomes more 
compact and more elastic; but that beneath it becomes looser and 
more like natural connective tissue, and the morbid adhesions of one 
part to another are freed. So, after injuries or diseases, followed 
by scars about joints, the stiffness depending on the adhesion of 
the scar to the deeper tissues gradually decreases: and, so, in like 
manner, the scars of burns often become gradually and of them~ 
selves more pliant, and the parts which they held become more 
freely moveable, though sometimes scarcely seeming to change for 
a year after the first healing of the injury. 

Now, in all this gradual return of tissues to the healthy state, 
we may trace, I think, a visible illustration of the recovery from 
the minute changes of disease. In all there is a gradual approach 
of the new particles that are successively produced, to a nearer 
conformity with the specific character of the parts they should 
replace, till repair becomes almost reproduction. And how, let 
me ask, can all this be reconciled with any theory of assimilation ? 
How can assimilation alter the characters of a scar? how make 
one part of it assume one character, and another part a character 
quite different, till, at length, that which looked homogeneous, as 
a mass of new-formed tissue, acquires, in separate parts, the 
characters of the several tissues in whose place it lies, and whose 
office it is destined, though still defectively, to discharge ? 


} 
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LECTURE XI. 
THE REPAIR OF FRACTURES. 


THE necessity, which I have felt in the preceding lectures, of de- 
scribing the healing process as it is observed in a few typical ex- 
amples, is increased, when I come to the consideration of the repair 
of fractures. A volume would not suffice for all that should be 
said of it; for there are no examples of the reparative process which 
present so many features of interest as this does, whether we con- 
sider its practical importance, or the wide field which it offers 
alike for the science and for the art of surgery, or the abundant 
illustrations of the general principles of recovery from injury 
which are present in every stage of the process, or the perfect 
evidences of design which it displays, of design that seems unli- 
mited in the variety and point with which it is adapted to all the 
possible diversities of accident. To consider the repair of fractures 
completely, in any of these views, would be far beyond my purpose, 
and farther beyond my ability. I shall therefore limit myself 
almost entirely to an account of the repair of the simple fractures 
of long bones. What is true of this will be so nearly true of the 
repairs of other fractures, that a few words may suffice in reference 
to the chief modifications of the process inthem. Moreover, I shall 
in general describe only what occurs in the adult human subject. 


The injury inflicted in the fracture of a long bone is rarely 
limited to the bone. The two or more fragments, driven in 
opposite directions, penetrate the adjacent tissues, wounding and 
bruising them, and giving rise to bleeding of various amount. 
Provided all these injuries are subcutaneous, and the air has no 
access to the damaged parts, their repair is perfectly, though slowly, 
effected. It is not unfrequent, in recent fractures, to find portions 
of muscle or other soft parts completely crushed by the bones, or 
even, in minute fragments, enclosed in the reparative material or 
the inflammatory exudations; and yet, when similar fractures are 
examined a year or more after their occurrence, the tissues round 
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the, bone appear quite normal in their structure, however disturbed 
they may be in their relations. 

The periosteum is rarely much damaged in fractures of long 
bones. It is seldom stripped off the broken ends. Commonly, it 
is cleanly rent across at the same level as the bone is broken, and 
maintains its close union, having only its fibres somewhat frayed or 
pulled from their natural direction. Sometimes, indeed, it remains 
entire, even in extensive fractures; and in this case, thickening, it 
contributes to the security of the repair of the injury. 

The extravasation of blood about fractures is not only uncertain 
in amount, but unequal in the several tissues, Its abundance in 
the subcutaneous tissue is often so remarkable, as to be among the 
useful signs for diagnosis, in cases of doubtful fracture near joints ; 
but in the deeper soft tissues less blood is shed ; and, commonly, in 
the periosteum, near the broken ends of the bone, only a few spots 
of blood are seen. I have already spoken (p. 133) of the manner 
in which the extravasated blood is disposed of; and since it rarely 
appears to take part in the reparative process, I shall make no 
further mention of it. 

Some days elapse, after a fracture, before any clear marks of a 
reparative process can be found. An early consequence of the in- 
jury appears to be the exudation of a small quantity of inflamma- 
tory lymph; so that the fibro-cellular tissue in and near the seat of 
injury appears more succulent than is natural, being infiltrated with 
a serous-looking fluid, in which are cells like those of granulations 
or lymph. 

In bad cases, this exudation may increase, and add to the 
swelling that is often seen to augment in the second or some later 
day; but, in better instances of repair, and when the parts, even 
though much injured, are kept at rest, I think the inflammatory 
exudation usually ceases after the second or third day, and that, 
then, some days pass before the proper reparative material is pro- 
duced.* The state of the injured parts during this period of calm, 
or of incubation, is probably like that observed in wounds of soft 
parts (page 152). Its duration is uncertain, but I think, in the 
adult, is rarely less than one week or more than two. 

In this long period of inaction we find the first contrast between 
the repairs of fractures in man, and in the animals that have been 
used for experimental inquiry into the process, as dogs, rabbits, 
pigeons, and others. In any of these, an abundant reparative ma~- 


* More concerning this inflammatory exudation will be related in the account of the 
repair of tendons in the next lecture. 
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terial will be produced, and organized into cartilage or bone, in a 
time little longer than elapses before the first commencement of 
the process in a man.* We cannot, therefore, from the rapidity of 
repair in any lower animals, form any just calculation of its rate of 
progress in ourselves. 

The proper reparative process, commencing after this period of 
rest, may usually be divided into two chief parts; namely, the pro- 
cess of uniting the fragments, and that of shaping or modelling 
them and their combining substance. The uniting and the model- 
ling parts of the process are so different in nature and in time, that 
they may well be considered separately. They are comparable 
with the forming and the subsequent perfecting of the scars of 
wounded soft parts; and in the union of fractures, even more evi- 
dently than in any other instance of repair, we may note how safety 
is first provided for, then symmetry ; how the welfare of the indi- 
vidual is first secured, and then the conformity of the repaired part 
to the typical or specific form: for the modelling scarcely begins 
before the uniting is completed. 

The union of fractures is commonly effected by the organization 
of new material connecting the fragments. Sometimes, indeed, 
immediate union occurs. When portions of bone are placed and 
held in exact apposition, they may be united without any new 
material being formed for their connection ; a continuity of tissues 
and of blood-vessels being restored, as in the cases of healing by 
immediate union of soft parts. But this is rare, and has not yet 
been sufficiently studied. 

The material deposited for the more usual method of repair of 
simple fractures, — the callus, as it is called, when it has become 
firm or hard,—is, I think, in the first instance, not visibly different 
from the material formed for the repair of other subcutaneous 
injuries. Its peculiarity is shown in the direction and end of its 
development; and, in this respect, the repair of fractures supplies 
an extreme case of the variety of ways through which the same 
end of development may be attained. 

In its first production, the reparative material is a structureless 
or dimly shaded, or granular substance, like fibrine; or, perhaps at 
a later period, it is ruddy, elastic, moderately firm and succulent, 
like firm granulation-subsfance. Of the manner in which it is 
placed, in the space and in the tissues around or between the frag- 
ments to be connected, I will speak presently. At first, it has none 


* See Nos. 418, 419, 420, in the Museum of the College; and Series iii. Nos. 69, 70, 
71, &c., in that of St. Bartholomew’s, 
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of the firmness belonging to the ‘callus:’ this, however, it soon 
attains, as it makes progress towards being transformed into bone. 
Its ossification, as I have said, may be accomplished through several 
transitional forms of tissue, which might be distinguished as so 
many varieties of callus, if the term be worth retaining. It may 
become, before ossifying, either fibrous or cartilaginous, or may 
assume a structure intermediate between these; and, in either of 
these cases, ossification may ensue when the previous tissue is yet 
in a rudimental state, or may be delayed till the complete fibrous or 
cartilaginous structure is first achieved. 

I cannot tell the conditions which will determine, in each case, 
the route of development towards bone that the reparative material 
will take ; nor in what measure the differences that may be observed 
are to be ascribed to the seat or nature of the injury, or to the 
condition of the patient. All these things have yet to be deter- 
mined; and I believe that years of patient and well-directed 
investigation will be requisite for them. I can do little more than 
point out the modes in which the ossification may be accomplished. 

And, first, it may be accomplished through perfect fibrous tissue. 
Thus I found it in a case of fracture of the lower part of the femur 
after six weeks, and in a fracture of the radius after about nine 
weeks; thus, too, I think, whatever new bone is formed after 
fractures of the skull is developed ; and thus one may find, in the 
neighbourhood of fractures and other injuries of bone, ossifications 
of interosseous fibrous membranes, and of the tissue of the perios- 
teum, or just external to it.* 

But, secondly, the new bone may be formed by ossification of 
the fibrous tissue in a rudimental state. And this rudimental state 
may be that of either nucleated cells or nucleated blastema. 
Through nucleated cells and the intercellular substance between 
them, as the embryo-forms of fibrous tissue, bone is formed when 
granulations or inflammatory exudations ossify. The process may 
be often seen in the union of compound fractures, or of simple 
ones when much inflammation has been excited. But, best of all, 
though here only for illustration of what may occur in fractures, 
the ossification of nucleated cells, with their intercellular substance, 
in granulations, may be observed, when bone is formed in the 
mushroom-shaped mass of granulations’that is protruded through 
the medullary canal of a bone sawn across in an amputation.t In 

* The thin plate of bone which closes-in the exposed medullary canal of the end of 
e, fractured long bone, where one fragment overlaps another, will usually, I think, pre- 


sent a good example of ossification of fibrous tissue. 
+ College Museum, Nos. 652, 653. 
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all these cases there appears to be a direct transformation into bone, 
without the intervention of either cartilage or perfect fibrous tissue. 

The ossification of nucleated blastema, such as I have described 
as a rudimental form of fibrous tissue, may also be seen in simple 
fractures; and my impression is, that it is an ordinary mode of 
ossification in simple fractures of adulé long bones that unite well 
and quickly. In such a case, in a fracture of the tibia of five weeks 
date, I found, in long-continued examinations, that the bone is 
formed without any intermediate state of cartilage; a finely and 
very closely granular osseous deposit taking place in the blastema, 
and gradually accumulating so as to form the delicate yet dense 
lamellae of fine cancellous tissue. The nuclei of the blastema 
appeared to be enclosed in the new-forming bone, and I thought I 
could trace that they became the bone-corpuscles; but I could not 
be sure of this. Yet the belief is justified by the opinion now 
entertained by many physiologists that, in the normal develop- 
ment of bone out of fibrous membrane, the cells of the connective 
tissue become the corpuscles of the bone. 

Thus, the new material produced for the repair of fractures may 
be ossified through an intermediate fibrous stage. In other in- 
stances it may pass through a cartilaginous stage. In animals, 
perfect cartilage, with its characteristic homogeneous intercellular 
substance, its cells, and all the characters of pure fetal cartilage, 
may be produced. Through the ossification of such cartilage, 
Miescher* and Voetschf, and others, describe the repair of frac- 
tures as accomplished in dogs, pigeons, and other animals; and 
A. Wagner} has noticed, in his experiments on the resection of 
bones in rabbits and pigeons, a process of repair of a closely cor- 
responding nature. I have not yet found the very same process in 
the human subject; but I should think it would occur in favour- 
able instances of simple fracture in children. In youths and adults, 
I have found only varieties of fibrous cartilage; and these have 
presented numerous gradations from the fibrous towards the perfect 
cartilaginous structure. In different specimens, or sometimes even 
in different parts of the same, the reparative material has displayed, 
in one, fibrous tissue, with a few imbedded corpuscles, like the large 
nearly round nuclei of cartilage-cells; in another, a less appearance 
of fibrous structure, with more abundant nucleated cells, having all 


* De Inflammatione Ossium, 1836. 

t Die Heilung der Knochenbriiche, 1847. 

¢ Essay translated for the New i Soc. 1859. The statements in the text are also 
confirmed generally by Wedl in his Pathological Histology. 
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the characters of true cartilage-cells; and in a third, a yet more 
nearly perfect cartilage.* 

Through any of these structures the reparative new bone may be 
formed. It may be formed, first, where the reparative material is 
in contact with the old bone, and thence extending, it may seem 
as if it grew from the old bone; or it may be formed in the new 
material, in detached centres of ossification, from which it may ex- 
tend through the intervening tissues, and connect itself with the 
old bone (See figs. 21 and 23). 

The new bone, through whatever mode it is formed, appears to 
acquire quickly its proper microscopic characters. Its corpuscles 
or lacuns, being first of simple round or oval shape, and then be- 
coming jagged at their edges, subsequently acquire their canals, 
which appear to be gradually hollowed out in the preformed bone, 
as minute channels communicating with one or more of the Jacune. 
The laminated canals for blood-vessels are later formed. At first, 
all the new bone forms a minutely cancellous structure, which is 
light, spongy, soft, and succulent, with a reddish juice rather than 
marrow, and is altogether like foetal bones in their first construc- 
tion. But this gradually assimilates itself to the structure of the 
bones that it repairs; its outer portions assuming a compact lami- 
nated structure, and its inner or central portions acquiring wider 
cancellous spaces, and a more perfect medulla. It acquires, also, a 
defined periosteum, at first firm, thin, and distinctly lamellar, and 
gradually assuming toughness and compactness. But, in regard to 
many of these later changes in the bonds of union of fractures, 
there are so many varieties in adaptation to the peculiarities of 
the cases, that no general account of them can be rendered.f 

A subject of chief interest in the repair of fractures is the position 

* I do not describe the minute methods of ossification occurring in the callus, or 
reparative material; for my opportunities of studying it in man have been too few for 
me to conclude from: and, although I have seen nothing opposed to the belief that the 
normal methods of ossification are imitated, yet the process seems capable of so many 
modifications that I think it would not be safe to adapt, unconditionally, to the case of the 
reparative material in man, such conclusions as are drawn from the normal ossification 
of his skeleton, or from the ossification of the reparative material in lower animals. 

{+ Many very excellent observations have been made in France, of late years, by 
Flourens, Ollier, Demarquay, and others, illustrating the importance of the periosteum 
in the formation of new bone. Their experiments have shown not only that large por- 
tions of the shaft of a bone may be reproduced if the periosteum is not removed, but 
that bone may be made to grow in a part not ec by transplantation of a por- 
tion of periosteum. By these observations, the principles of Du Hamel as to the re- 
production of bone have been extended, and the facts long ago proved by Syme have been 
corroborated by more remarkable instances. A somewhat different interpretation of 
the regenerative power of the periosteum has been put forward by Prof. Goodsir. (Anat. 
and Path. Observ,) He argues that it is impossible to separate the hahaa in living 


animals without detaching minute shreds of bone along with it, and that it is from these 
shreds, rather than from the periosteum itself, that the regenerative process is set up. 
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of the reparative material, and in relation to this we find a greater 
difference than any yet mentioned between the processes traced 
respectively in man and in the animals submitted to experiments. 

There are two principal methods according to which the repara- 
tive material, or callus, may be placed. In one, the broken ends 
or smaller fragments of the bone are completely enclosed in the 
new material ; they are ensheathed and held together by it, as two 
portions of a rod might be by a ferrule or ring equally fastened 
around them both. In such a case, illustrated by fig. 21, the new 
material, surrounding the fracture, has been usually called ‘ pro- 
visional callus,’ or ‘external callus:’ but the term ‘ ensheathing 
callus’ will, I think, be more explanatory. In the other method 
(as in figs. 22 and 23), the new material is placed only between 
those parts of the broken bone whose surfaces are opposed; be- 
tween these it is inlaid, filling the space that else would exist 
between them, or the angle at which one fragment overhangs 
another, and uniting them by being fixed to both. Reparative 
material thus placed may be called ‘intermediate callus.’ In 
either method (as in figs. 21 and 22), there is usually some reparative 
material deposited in and near the broken medullary tissue; and 
this may be atill named ‘interior callus.’ 

The method of repair with an ensheathing or provisional callus 
is rarely observed in man, but appears to be frequent in fractures 
of long bones in animals.* From these it has been admirably de- 
scribed by Dupuytren and others. The chief features of the pro- 
cess are as follows (omitting dates, which have not been ascertained 
In man, and cannot well be-calculated for him): — 

In the simplest case, when the fragments (as represented in this 
dog’s tibia: fig. 21) lie nearly in apposition, and nearly correspond, 
the reparative material accumulates at once around and within 
them, and in any interspaces that may be left between them. 
That around them, that is, the ensheathing callus, forms most 
quickly and in greater abundance, and lies chiefly or solely be- 
tween the wall of the bone and the periosteum, which is thus lifted 

* Even in animals it is not constant. To obtain what would be called good speci- 
mens of provisional callus, the injuries must be inflicted upon young animals, and 
among these I cannot but suspect that particular instances have been selected for de- 
scription; those in which less callus was formed having been put aside as imperfect 
instances of repair, though, in truth, they may have displayed the more natnral process. 
Such good specimens are, in the Museum of the College, Nos. 418 to 426; and in that 
of St. Bartholomew’s, Ser. iii. 69, 70, 71, 96, 81, 82, 92, 106. {Fig. 21 is drawn from 
No. 96. It is very desirable to obtain examinations of fractured long bones recently 
united in young children ; for it is probable that in these the process would be very like 


that deseribed from the experiments on animals, No opportunity for such an examina- 
tion has yet occurred to me. : 
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up from the wall, the blood-vessels that passed from it into the bone 
now passing to their destinations through the callus. The distance 
from the broken ends to which the callus ex- 
Fie: 21. tends up each fragment is uncertain: in the 
ee long bones of dogs, and the ribs of men, it is 
usually about half an inch. The thickness of 
the callus is greatest at a little distance from 
the plane of the fracture: exactly in that plane 
it is usually less thick than either above or 
below ; so that, even when it is ossified, it is 
often marked with a slight annular constriction. 
The interior callus fills up the spaces in the 
cancellous tissue, extending in the medullary 
canal of each fragment toa distance somewhat 
short of that to which the ensheathing callus 
reaches, At the end of each fragment there is 
usually an abrupt contrast between the firm re- 
parative material that forms this interior callus, 
and a softer substance, like that of granulations, 
which remains between the fragments even till 
the callus without and within is quite osgsified. 
As the section drawn in fig. 21 shows, the repa- 
rative material is abundant and well developed 
both around and within the fragments: but 
between them, i. e., in the plane of the fracture, 
it is sparingly formed and soft, so that the frag- 
ments, if the unsheathing callus were removed, 
would be no longer held together; they are, in 
fact, combined long before they are united. 
The ossification of the ensheathing callus is accomplished chiefly 
or solely by outgrowth of bone from the fragments on which it is 
placed. Here, also, the same method of progress is observed, in 
that the formation of new bone extends gradually towards that part 
of the callus which exactly corresponds with the plane of the 
fracture. This part of the callus is last ossified; but, at length, 
its ossification being complete, the fragments are combined by and 
within a sheath or ferrule of new bone. The interior callus, ossi- 
fying at about the same time, consolidates the cancellous tissue of 
the fragments, and, at a later period, unites them. The walls re- 
main still longer disunited. The ossified callus is, indeed, sufficient 
to render the bone fit for its office, but it retains the nearly cancel- 
lous tissue of new bone, and it is still only provisional: for when the 
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walls of the fragmenta are themselves united, and their continuity is 
restored, all, or a part, of the external callus is removed, and the can- 
cellous tissue loses its solidity by the removal of the internal callus. 

Such is the process of repair with an ensheathing callus. It is, as 
I have said, usual in animals; but in man I have never seen its 
occurrence as a natural process in any bones but the ribs. In 
these it may be traced as perfectly as I have described it from the 
instances of repaired fractures of long bones in the rabbit and dog. 
Sometimes, indeed, a similar process occurs in other human bones. 
I have seen it in the clavicle-and humerus;* but in both these 
cases the more proper mode of repair had been disturbed by con- 
stant movement of the parts, and in the humerus the process had 
manifest signs of exaggeration and disease, 

The normal mode of repair in | 
the fractures of human bones is that 
which is accomplished by ‘interme- 
diate callus.’ The principal features 
of difference between it and that just 
described are, (1) that the reparative 
material or callus is placed chiefly 
or only between the fragments, not 
around them; (2) that, when ossified, 
it is not a provisional, but a perma- 
nent, bond of union for them; (3) 
that the part of it which is external 
to the wall of the bone is not exclu- 
sively, or even as if with preference, 
placed between the bone’ and the 
periosteum, but, rather, in the tissue 
of the periosteum, or indifferently / 
either in it, beneath it, or external (7p 
to it. 

When the fragments are placed 
in close apposition and correspond- 
ence, they may, I believe, be joined 
by immediate union; but if this do not happen, a thin layer of 
reparative material is deposited between them ; it does not, in any 





* Museum of St, Bartholomew’s, Ser. iii. 92, 65, and 66, The clavicle was broken 
twelve weeks before death ; but the fracture was not detected, and the fragments were 
allowed to move unrestrained. The humerus was taken from a man who died some 
weeks after the fracture, and whose arm had, for several days after the injury, beon the 
ale severe spasms. See Mr. Stanley’s ‘ Illustrations of Diseases of Bones,’ pl. xxii, 
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direction, exceed the extent of the fracture ; neither does it, in more 
than atrivial degree, occupy the medullary canal; but, being inlaid 
between the fragments, and there ossifying, it restores their con- 
tinuity. The process may be compared with that of union by 
primary adhesion. 

When, as more commonly happens, the fragments, though closely 
apposed, do not exactly correspond, but, at certain parts, project 
more or less one beyond the other, the reparative material is, as 
in the former case, inlaid between them, and to a slight extent, 
in the medullary canal: but it is also, in larger quantity, placed 
in the angles at which the fragments overhang one another. Its 
position is, in these cases, well shown in the specimens drawn in 
the 22nd and 23rd figures. In the fractured radius* (fig. 22) 
the carpal portion, laterally 
displaced, projects beyond the 
radial margin of the upper 
and impacted portion; and 
the angle between them is 
exactly filled, without being 
surpassed, by a wedge-shaped 
mass of reparative material. 
So, but less perfectly, is the 
angle on the ulnar side. In 
the fractured femurt (fig. 23), 
with great displacement of 
the fragments, the same rule 
is observed: the interspace 
between the fragments, and 
parts of the angles at which 
the one projects beyond the 
other, are filled with partially 
ossified reparative material. 
In neither case is there an 
ensheathing callus; in neither 
is any reparative material 
placed on that aspect of the 
one fragment which is turned 
from the other. 

Lastly, when the fragments 
-neither correspond nor are apposed, when one completely projects 


Fia. 23. 
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* Museum of St. Bartholomew’s, Ser. iii, No. 94. 
ft The same Museum, Ser, iii. No, 103, 
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beyond or overlaps another, and when, it may be, a wide interval 
exists between them, still the reparative material is only placed be- 
tween them. It just fills the interval; it does not even cover the 
ends of the fragments, or fill any part of the medullary canal: 
much less does it enclose both the ends of the mutually averted 
surfaces, as the provisional callus would in a@ similar fracture in a 
dog or a rabbit; it passes, bridge-like, from one fragment to the 
other, and thus, when ossified, combines them. Thus it appears 
in the fractured femur, part of which is represented in fig. 24." 

The three instances which I have cited, of different relative 
positions of the fragments, may suffice as examples of classes 
in which nearly all simple fractures of long bones might be 
described. But, whether the displacement were like either of 
these, or of any other kind, I have seen no examples (other 
than the exceptions already mentioned) in which the reparative 
material has been placed according to a different method. It 
is always an intermediate bond of union; it is inlaid between the 
fragments ; and when formed in largest quantity, is only enough 
to smooth the chief irregularities, and to fill-up the interspaces and 
angles between them. And, regarding the particular position 
which it may in each case occupy, I do not know that it can be 
more exactly described, than by saying, that it is deposited where 
it is most wanted for the strengthening of the bone; so that, 
wherever would be the weak part, if unhealed, there is the new 
material placed, in quantity as well as in position just adapted to 
the exigencies of the case, and restoring, as much as may be, the 
original condition and capacrties of the bone. 

If, now, it be enquired why this difference should exist in the 
corresponding processes in man and other animals, I believe it 
must be ascribed principally to two causes, namely, the quietude 


* Museum of St. Bartholomew's Hospital, Ser. iii. No. 98. 

f I exhibited at this locture all the specimens of fractures examined within six 
months of the injury that are contained in the Museums of the College and St. Bar- 
tholomew’s ; and they all, with the exceptions already mentioned, exemplified this ac- 
count of the repair by intermediate callus, and of the absence of provisional or ensheath- 
ing callus. ey included a radius, four weeks after the fracture; another, four or 
five weeks ; a tibia, five weeks; a femur, six weeks; another of the same date; a third 
about eight or nine weeks; a radius, of somewhut later date; a tibia, eight weeks; a 
fibula, eleven weeks; a tibia, twelve weeks; a tibia, sixteen weeks after the injury ; 
and many others of various but unknown dates, all in process of sEpereeny: natural re- 
pair, Since the lecture was given, the description has been confirmed by many ex- 
aminations by mysclf and others. My conclusions respecting the absence of ensheath- 
ing callus in the ordinary repair of fractures, are fully confirmed by the observations 
of Dr. H. Hamilton, which were conducted at the same time as mine, and led him, 
independently, to the same conclusion. See his Essay in the Buffalo Medical Journal 
for February 1868. : 
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in which fractures in our bones are maintained, and the naturally 
greater tendency to the production of new bone which animals 
always manifest. Even independently of surgery, in the case of 
fractures of the lower extremity, the human mode of progression 
almost compels a patient to take rest: and in fractures of the 
upper extremity, the circumstances of human life and society 
permit him to do so far more than other animals can. The whole 
process of repair is, therefore, more quietly conducted ; and, as we 
may say, there is comparatively little need of the strength which 
the formation of provisional callus would give a broken limb. 

The exceptions to the rule, of difference in the repair of human 
bones and those of animals, confirm it as thus explained; for they 
are found in the ribs, which are certainly never kept at rest during 
all the time necessary for repair after fracture, and in bonés of 
which, from various causes, the repose of the fragments has been 
disturbed, or which have been the seats of disease, with inflam- 
matory deposit, during or subsequent to the reparative process. 

The comparative restlessness of animals is, however, I think, not 
alone sufficient to aceount for all the difference in the processes. 
The remainder may be ascribed to their greater tendency, in all 
circumstances, to the formation of new bone. Not in fractures 
alone, but in necrosis this is shown. It is very rarely that such 
quantities of new bone are formed in even children, as are com- 
monly produced after necrosis of the shafts of bones in dogs or 
other animals; nor is there in the human subject any such filling 
up of the cavities from which superficial sequestra have been se- 
parated, as the experiments of Mr. Hunter showed, after such ex- 
foliations from the metatarsal bones of asses.* 


It remains, now, that I should describe the later part of the 
repair of fractures, — that which consists in the shaping or model- 
ling of the fragments and of their bond of union. 

Omitting the removal of the provisional callus, where such an 
one has been formed, this modelling is best observed when there 
has been much displacement of the fragments. In these cases, the 
chief things to be accomplished are, 1st, the removal of sharp pro- 


* 


* Museum of the College, Nos. 641 to 653. 

The denial of the formation of an ensheathing callus in the repair of fractures is 
sometimes met by the statement that such a callus can be often felt during life. The 
deception is p uced either by thickening and induration of the soft parts around the 
fracture; or by the two overlapping ends of the fragments being grasped at once ; or, 
muh more rarely, by new bone accumulated about the fragments in consequence of in- 

ammation, 


REPAIR OF FRACTURES. — 191 


jecting points and edges from the fragments; 2ndly, the closing or 
covering of the exposed ends of the medullary tissue; 3rdly, the 
forming @ compact external wall, and cancellous interior, for the 
reparative new bone; and lastly, the making these continuous with 
the walls and cancellous tissue of the fragments. 

The first of these is effected by the absorption of the offending 
points and angles ; and an observation sent to me by Mr. Delagarde 
tells much of the process: ‘A patient in the Exeter Hospital had 
a bad comminuted fracture of the leg, and a long spike of the tibia, 
including part of its spine, could not be reduced to its exact level, 
but continued sensibly elevated, though in its due direction. At 
the end of five weeks (union having taken place) the end of the 
spike began to soften; at six, it was quite 
soft and flexible, like a thin cartilage; at 
the conclusion of the seventh week it was 
blunt and shrunken. Six months later, the 
cartilaginous tip had disappeared, and the 
spike was rounded off.’ 

I have since, in a similar case, seen the 
same process repeated. Both cases seem to 
show that the absorption of the bone is ac- 
complished, as Mr. Hunter described it in 
cases of necrosis, by removing first the 
earthy matter, and then the softened re- 
mains of animal substance. 

The closing or covering-in of the parts 
of the broken medullary tube, which are 
exposed in fractures with much displace- 
ment, is slowly accomplished by the forma- 
tion of a thin layer of compact bone, like 
that which covers the cancellous tissue at 
the articular ends of bones. It is well 
shown in the original of the 24th figure.* 
In a fracture of the femur, after six weeks, 
I have seen the exposed medullary tube 
covered-in with a thin fibrous membrane, 
tense like a drum-head, new-formed, and 
continuous with the periosteum. The per- 
manent closure appears to be effected by 
the ossification of such a membrane; and 
the new bone becomes smoothly continuous with the rounded and 





* From the Museum of St. Bartholomew’s, Ser. iii. No. 98. 
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excite inflammation of the fragments, and so hold them close that 
the new bone may grow between or around them, and fasten itself 
to both.* 


* It will diminish the defects of the foregoing description of the repair of fractures, 
which I have drawn almost entirely from my own observations, if I subjoin a list of 
the works especially or chiefly devoted to this subject, in which the reader may find the 
best help to a larger knowledge of the subject. 


Dupuytren: Exposé de la Doctrine de M. Dupuytren sur le Cal, par Sanson. In 
ourn. Univ. des Sciences Médicales, t. xx. 
Breschet: Recherches .... sur la Formation du Cal; Thése. Paris, 1819. 
Howship: On the Union of Fractured Bones. Med.-Chir. Trans. vol. ix. 
Miescher: De Inflammatione Ossium eorumque Anatome. Berlin, 1836. 
Flourens: Sur le Développement des Os et des Dents. Paris, 1842. 
Lebert: Sur la Formation du Cal. In his Physiologie Pathologique, t. ii. Paris, 1845. 
‘Voetsch: Die Heilung der Knochenbriiche. Heidelberg, 1847. 
Stanley: Illustrations of the Effects of Disease and Injury of the Bones, p. 27. 1849, 
Malgaigne: Traité des Fractures et des Luxations, t.i. Paris, 1847. 
Dusseau: Onderzock van Het Beenweefsel en van Verbeeningen in zachte Deelen. 
Amsterdam, 1850, 
Dusseau : De Callasvornening en de gessezing van Beenbrenking, in the Nederlandsch 
Weckblad, 1851. From an extract: in the Nederlandsch Lancet, Mai, 1852. I 
judge that his account confirms, in all essential particulars, what I have written. 
ae On the Artificial Production of Bone. Brown-Sequurd’s Journ. de Phys., 
an. 1859. 
E. Gurlt:; Handbuch der Lehre v. d. Knochenbriichen. Frankfort, 1860. 
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LECTURE XII. 
HEALING OF INJURIES IN VARIOUS TISSUES. 


Turs last lecture on the process of repair I propose to devote to 
the consideration of the modes of healing of several] different 
tissues ; modes which, although they be all consistent with what 
has been said of the general rules and methods of the healing 
process, yet present each some peculiarity that seems worthy of 
observation. 

And first (though it matters little which I begin with), of the 
healing of wounds and other injuries of cartilage. 

There are, I believe, no instances in which a lost portion of 
cartilage has been restored, or a wounded portion repaired, with 
new and well-formed permanent cartilage, in the human subject. 
When a fracture extends into a joint, one may observe that the 
articular cartilage remains for a long time unchanged, or else has 
its broken edges a little softened and rounded-off. In one case, I 
saw no other change than this in six weeks: but at a later period 
the gap is filled with a tough fibrous tissue; or rather, the gap 
becomes somewhat wider and shallower, and the space thus formed 
is so filled-up. : 

The excellent researches of Dr. Redfern * have ascertained the 
method of this process in incised wounds of the articular cartilages 
of dogs. As showing the slowness of the repair, he found in one 
instance, in which he made three incisions into the cartilage of a 
patella, and two into that of the trochlear surface of the femur, 
that no union had taken place in twenty-nine weeks. No unusual 
cause for the want of union had been apparent, yet a reparative 
process had but just commenced. In another case, twenty-four 
weeks and four days after similar incisions, he found them com- 
pletely and firmly united by fibrous tissue formed out of the sub- 
stance of the adjacent healthy cartilage. The cut surfaces of the 
cartilage were very uneven, and were hollowed into small pits, 


* Anormal Nutrition in Articular Cartilages: Edinburgh, 1850. And, On the 
ra Pe Wounds in Articular Cartilages: in the Monthly Journal of Medical Science, 
p' ° 
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produced by the half-destroyed cartilage-cells, the former contents 
of which were now lying on the surface. No evident change had 
taken place in the texture of the cartilage at a little distance from 
the cut surfaces, except that here and there the intercellular sub- 
stance presented a fibrous appearance. The substance uniting the 
cut surfaces consisted of a hyaline, granular, and indistinctly 
striated mass, in which were numbers of rounded, oblong, elongat- 
ing, or irregularly-shaped corpuscles. A nucleated fibrous mem- 
brane, formed by the conversion of the superficial layers of the 
cartilage bordering the wounds, was continuous with their uniting 
medium. ‘The essential parts of the process [of union of such 
incised wounds] appear to be,’ Dr. Redfern concludes, ‘ the soften~ 
ing of the intercellular substance of the cartilage, the release of 
the nuclei of its cells, the formation of white fibrous tissue from 
the softened intercellular substance, and of nuclear fibres by the 
elongation of the free nuclei.’ 

Such a process has peculiar interest as occurring in a tissue 
which has no blood-vessels, and in which, therefore, the reparative 
material is furnished by transformation of its own substance, not 
by exudation from the blood. In the same view the results of 
inflammation of articular cartilage will have to be particularly 
noticed. 

In membraniform cartilages that have perichondrium, the heal- 
ing process is, probably, in some measure modified; a reparative 
material being furnished, at least in part, from the perichondrial 
vessels. The cartilaginous tissue was less changed than in Dr. 
Redfern’s cases, in an example of wounded thyroid cartilage that 
I examined. A man, long before death, cut his throat, and the 
wound passed about half an inch into the angle of his thyroid 
cartilage. In the very narrow gap thus made, a gap not more 
than half a line in width, there was only a layer of tough fibrous 
tissue; and with the microscope I could detect no appearance of 
a renewed growth of cartilage. The edges of the cartilage, to 
which ‘the fibrous tissue was attached, were as abrupt, as clean, 
and as straight as those would be of a section of cartilage just 
made with a very sharp instrument. The cut cartilage was 
unchanged, though the union between it and the new-formed 
fibrous tissue was as close and as firm as that of the several parts 
of a continuous tissue. The perichondrium on both sides was 
equally firmly attached to the fibrous bond.* 


* Acuse has recently been recorded by Mr. Edwards (Edin. Month. Med. Journ. 
March 1861), in which there was such complete re-union (apparently cartilaginous), 
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In some instances (but I suppose in none but those of cartilages 
which have a natural tendency to be ossified in advancing years) 
the fractures of cartilage may be united by bone. This commonly 
happens in the fractures of the costal cartilages; and it has been 
noticed in fractures of the thyroid cartilage. The union of a frac- 
ture of the cartilaginous portion of a rib is usually effected, as 
that of one in the osseous portion is, by an enclosing ring of bone, 
like a provisional external callus; and the ossification extends to 
the parts of the cartilage immediately adjacent to the fracture.* 


Healing of Tendons.—I have already often referred to the 
phenomena that follow the division of tendons by subcutaneous 
and by open wounds; but the practical interest of the subject will 
justify my giving a connected account of the process, as I observed 
it in a series of numerous experiments performed, with the help 
of Mr. Savory, on rabbits from three to six months old, Such 
experiments are, I know, open, in some measure, to the same 
objection as I showed in the last lecture to those on fractures in 
the lower animals; but the few instances in which examinations 
have been made of human tendons, divided by subcutaneous 
section, have shown that the processes in man and in animals are 
not materially different. The chief differences are, we may believe, 
that, as in the repair of bones, the production of reparative ma- 
terial is more abundant, and its organization more speedy, in 
animals than in man. 

IT have already, in the eighth lecture, stated generally the 
differences in the several consequences of open and subcutaneous 
wounds. In the case of divided Achilles-tendons, the disadvan- 
tages of open wounds, i.e. of wounds extending through the 
integuments over and on each side of the tendon, as well as 
through it, were as follows :—1. There were always more inflamma- 
tion in the neighbourhood of the wound, and more copious infiltra- 
tion of the parts, than in a subcutaneous division of the tendon in 
the same rabbit; 2. Suppuration frequently occurred, either 
between the retracted ends of the divided tendon, or beneath its 
distal end; 3. The skin was more apt to become adherent to the 
tendon, and so to limit and hinder its sliding movements, when 


of the tracheal rings of un infant, who died about twelve months after thé operation of 
tracheotomy had beon performed, that no scar was visible. No microscopic examination of 
the new material was, however, made. 

* Museum of the College, No. 377; and of St. Bartholomew's, Ser. iii. Nos. 48, 73. 
Numerous examples of the partial repair of larger injuries of articular and other carti- 
lages will be found in Hildebrandt’s Anatomie, B, i. p. 306. 
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the healing was completed; 4. The retracted ends of the tendon 
were more often displaced, so that their axes did not exactly 
correspond with each other, or with that of the reparative bond of 
union. 

Such mishaps were often observed in the open wounds, but were 
rare after the subcutaneous operations. In the cases of open 
wounds, they were avoided as often as the wound through the 
integuments healed quickly; and, whenever this happened, the 
case proceeded like one in which the subcutaneous division had 
been made. It was evident that the exposure of the wounded 
parts to the air did little harm, if it was continued for only a few 
hours; a fact that may be usefully remembered when operations 
must be performed on tendons which it is not convenient to divide 
unseen. 

These same cases of speedy healing of the opening in the inte- 
guments served to show, that it is unimportant for the healing of 
divided Achilles-tendons, whether the conneetive tissue sheath or 
covering of the tendon be divided or not. In all the cases of open 
division in these experiments, it was completely cut through; yet, 
when the external wound healed quickly, the union of the divided 
tendon was as speedy and as complete as in any case of subcu- 
taneous division in which it might be supposed that the sheath of 
the tendon was not injured. 

I will describe now the course of events after subcutaneous 
division of the Achilles-tendon; stating only what was generally 
observed, and illustrating it, as far as may be, with the annexed 
diagram (fig. 25), in which, as in longitudinal sections, 4 may 
represent the natural condition of the tendon and its muscles, and 
the succeeding figures the effects of its division and the successive 
stages of its repair.* 

At the instant of the division, the ends of the tendon separate 
to the distance of nearly an inch, the upper portion of the tendon 
being drawn up the leg by the action of the gastrocnemius and 
soleus muscles (3). The retraction is comparatively much greater 
than is usual in operations on the human Achilles-tendon; for 
where these are done, the muscles are seldom capable of strong or 
extensive contraction. It is in all cases to be remembered that 


* The account here even agrees in all easential respects with that by Lebert, in his 
Abhandlungen .... der prakt. Chirurgie, p. 408. Neither do the accounts mate- 
rially differ, except in being less minute, which are given by Von Ammon (De Physio- 

a Tenotomie), Duval (Bull, de lAcad. Royale de Madecine, 1837), and Dupare 
(Nederlandsch Lancet, 1837). 
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the separation is effected entirely by the withdrawal of the upper 
portion of the tendon: the lower, being not connected with 
muscle, remains with its end opposite the wound. To this we 


Fie. 26. 





may ascribe the general fact that the reparative process is more 
active, and the inflammatory process less so, at the upper than at 
the lower portion of the tendon: for the latter lies in the very 
centre of the chief inflammatory action; while the former is 
removed far from it, being drawn away, at once from the seat of 
the injury, and from even the slightest exposure to the air. 

I have already said that very little blood is effused in the sub- 
cutaneous operations. Commonly, only a few blotches of extra- 
vasation appear in and near the space from which the upper part of 
the tendon is retracted (z). The first apparent consequence of 
the division of the tendon is the effusion of a fluid or semi-fluid 
substance, which, like the product of common inflammation, 
quickly organizes itself into the well-known forms of lymph- or 
exudation~-cells, These, speedily becoming more distinctly nucle- 
ated and elongated, undergo the changes which I mentioned in 
describing the development of cells in granulation’. The exuded 
lymph makes the tissues at and near the wound succulent and 
yellow, like parts infiltrated in anasarca. The blood-vessels near 
the divided tendon enlarge, as in an inflamed part, and appear filled 
with blood (3, c). The exudation, together with the enlargement 


200 HEALING OF TENDONS. 


of the vessels, swells the parts, so that the skin is scarcely at all 
depressed between the separated ends of the tendon. But in well- 
made subcutaneous sections, this inflammatory product is of small 
amount, and takes, I believe, little or no share in the healing of 
the injury; for the exudation ceases after the first twenty-four 
hours, and I think that its cells are not developed beyond the 
state in which they appear spindle-shaped. I have never seen 
indications of their forming filaments of connective tissue. 

In rabbits, forty-eight hours usually elapse before there are 
distinct signs of the production of the proper reparative material. 
This is deposited in the fibro-cellular tissue that lies between and 
close round the separated ends of the tendon, as well as in the 
interspaces of the tendinous fasciculi of those ends. It thus swells- 
up the space between the separated ends, and makes the ends 
themselves larger, and somewhat ruddy, soft, and succulent. 
Some portion, at least, of it being deposited where the inflam- 
matory effusion was, one finds their constituents mingled; but I 
believe that, while the proper reparative material developes itself, 
the product of the inflammation is either arrested in its develop- 
ment, or even degenerates; its cells shrivelling and gradually 
wasting. 

IT need not now describe the mode of development of the repa~ 
rative material provided for divided tendons: for I have taken 
it as a typical example of the development of lymph into nucleated 
blastema, and thence into fibrous tissue (p. 136). To the naked 
eye it appears after three days as a soft, moist, and greyish sub- 
stance, with a slight ruddy tinge, accidentally more or less blotched 
with blood, extending from one end of the tendon to the other, 
having no well-marked boundary, and merging gradually into the 
surrounding parts (c). In its gradual progress, the reparative 
material becomes commensurately firmer, tougher, and greyer, 
the ruddiness successively disappearing from the circumference to 
the axis: it becomes, also, more defined from the surrounding 
parts, and, after four or five days, forms a distinct cord-like vas- 
cular bond of connection between the ends of the tendon, extend- 
ing through all the space from which they have been retracted, 
and for a short distance ensheathing them both (», £). 

As the bond of connection thus acquires toughness and definition, 
so the tissue around it loses its infiltrated and vascular appear- 
ance: the blood-vessels regain their normal size, the inflammatory 
effusion clears up, and the integuments become looser, and slide 
more easily. In every experiment, one finds cause for admiration 
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at the manner in which a single well-designed and cord-like bond 
of union is thus gradually formed, where at first there had been an 
uniform and seemingly purposeless infiltration of the whole space 
left by the retraction of the tendon. 

With the increase of toughness, the new substance acquires a 
more decidedly filamentous appearance and structure. After the 
fourth day, the microscope detects nuclei in the previously homo- 
geneous fibrine-like reparative material; and after the seventh or 
eighth day there appear well-marked filaments, like those of the 
less perfect forms of fibrous tissue. Gradually perfecting itself, 
but with a rate of progress which becomes gradually less,* the 
new tissue may become at last, in all appearance, identical with 
that of the original tendon. So it has happened in the valuable 
specimens presented to the Museum of the College by Mr. Tamplin.t 
They are the Achilles-tendon and the tendons of the anterior 
and posterior tibial muscles of a child nine months old, in 
whom, when it was five months old, all these tendons were 
divided for the cure of congenital varus. The child had perfect 
use of its feet after the operation, and, when it died, no trace of 
the division of any of the tendons could be discerned even with 
microscopic aid. 

In the instances of divided human tendons, less retraction, I 
have already said, takes place than in those of lower animals. 
The connecting bond is therefore comparatively shorter; and it is 
yet more shortened when, like a scar, it contracts as it becomes 
firmer. It is impossible, therefore, to say what length of new 
material was, in this case, formed into exact imitation of the old 
tendon. But, however little it may have been, such perfect repair 
as these specimens show is exceedingly rare. More commonly 
the differences between the original tendon and the new substance 
remain well-marked. The latter does not acquire the uniform 
arrangement of fibres, or the peculiar glistening thence accruing 
to the normal tendons: it is harder and less pliant, though not 
tougher; its fibres appear irregularly interwoven and entangled, 
dull-white, like those of a common scar. And these differences, 
though as time passes they become gradually less; are always seen 
when a longitudinal section is made from behind, through both 


* One may remark this as a general fact, that when once the reparative process has 
commenced, much more appears to be done in it in the first few days than in any equal 
subsequent period of time. It may be another instance justifying the general expres- 
sion, that production is easier than development or improvement, and that the earlier 
or lower developmegts require less organizing force than the higher or later. 

+ Nos, 358, 859, 360. 
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the ends of the tendon and the new substance that ensheaths and 
conneets them. In such a section (as in fig. 25, #), one sees each 
of the retracted ends of the divided tendon preserving nearly all 
its peculiar whiteness, only somewhat rounded or mis-shapen, 
swollen, and imbedded in the end of the new substance, which is 
always greyer, or less glistening, and looks less compact and 
regular. In the retracted ends of the tendon, one may discern the 
new substance mingled with the old and interposed between its 
fasciculi, with which one may believe it is connected by the finest 
dove-tailing.* 

The strength, both of the new substance itself, and of its con- 
nection by intermingling with the original substance, is worthy of 
remark. To test it, I removed from a rabbit an Achilles-tendon, 
which had been divided six days previously, and of which the 
retracted ends were connected by a bond of the size and texture 
usual at that period of the reparative process. I suspended from 
the half-section of this bond gradually increased weights. At 
length it bore a weight of ten pounds, but presently gave way 
with it: yet we may suppose the whole thickness of the bond 
would have borne twenty pounds. In another experiment, I tried 
the strength of a bond of connection which had been ten days 
forming: this, after bearing suspended weights of twenty, thirty, 
forty, and fifty pounds, was torn with fifty-six pounds. But surely 
the strength it showed was very wonderful when we remember 
that it was not more than two lines in its chief diameter; and that 
it was wholly formed and organized in ten days, in the leg of a 
rabbit scarcely more than a pound in weight. With its tenacity it 
had acquired much of the inextensibility of the natural tendon. 
It was indeed stretched by the heavy weights suspended from it, 
yet so slightly that I think no exertion of which the rabbit was 
capable would have sufficed to extend it in any appreciable 


degree. 


The Healing of Muscles, subcutaneously divided, presents many 
things exactly similar to those just described as observed in the 
healing of tendons similarly divided, and the structure of the 
connecting reparative bond is of the same kind; new muscular 


* The appearances are shown in specimens in the College Museum, Nos. 348 to 854; 
and in those from the experiments on rabbits in the Museum of St. Bartholomew's. 

t Reference may be made to the observations of Mr. W. Adams ‘On the Reparative 
Process in Human Tendons after Division,’ London, 1860, as confirming senses what 
is described in the text. In this work an abstract of the various opinions entertained 
by surgeons on the process of reparation of these structures has been incorporated in 
the form of an appendix. 


HEALING OF ARTERIES AND VEINS. 208 


fibres, I believe, are never formed. But, in the experiments which 
I made on the triceps extensor brachii, and the tibialis anticus of 
rabbits, there was always observed a peculiar inversion, subsidence, 
or tucking-in of the muscular fibres at the divided part; so that 
nearly all the fasciculi directed their cut ends towards the sub- 
jacent bone or fascia. Thus it sometimes appeared to happen that 
though the retracted portions of the muscle were imperfectly 
united, yet the action of the muscle was not lost; for one or both 
its ends, acquiring new attachments to the subjacent parts, could 
still act, though with diminished range, upon the joint over which 
its fibres passed. 

In general it appeared that the reparative material was less 
quickly produced than after division of the tendons; but this 
might be because of the greater violezice inflicted in the opera- 
tion, more than because of the structure of the divided parts. The 
usual method and end of the development of the reparative 
material were the same as after division of the tendons; and 
at length, but always, I think, more slowly than with them, the 
ends of the retracted portions became enclosed in a tough fibrous 
bond of union. 

After the formation of this bond, the healing of divided muscles 
is improved, both by the clearing up of the surrounding tissues 
infiltrated with inflammatory products, and by the contraction of 
the new bond, which thus draws together the retracted portions of 
the muscle, so that they may nearly coalesce. Thus, in a man 
who had cut his throat long before his death, and had divided the 
left sterno-hyoid, omo-hyoid, and sterno-thyroid muscles, I found 
that the ends of these muscles, though they must at first have 
retracted considerably, had all been drawn to attachments on 
the cricoid cartilage, over which their several portions nearly 
united. 


The Healing of Injured Arteries and Veins is commonly a 
more complicated process than those already described, on account 
of the changes that ensue in the blood that is stagnant within, 
or shed around, the injured vessel.* 

Small wounds of either arteries or veins may heal by immediate 
union, or primary adhesion, as those of any other tissue may, and 


* Nearly all that follows scisia to the healing of wounds of arteries. |The process 
in veins appears to be essentially the same, but more quickly accomplished. See 
Stilling: ‘Die Fo natirlichen Processe bei der Heilung durchschlungener Blutgefiase.’ 

Eisenach, 1834, p. 147 and 289, 
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the blood shed into the adjacent tissues may be absorbed as from 
common ecchymosis, An artery divided in only part of its circum- 
ference, although it may be for a time contracted, yet does not 
remain so; neither is it commonly, in such a case, obstructed by 
clot within its canal. Hence, after such wounds, the pulse in the 
distal or lower part of the artery is often unaffected. After the 
first outrush of blood, some that remains extravasated among the 
tissues usually clots, and covers the wound in the artery; but the 
closure is often ineffectual, or only for a time, and fresh bleedings 
ensue, either increasing the accumulation of extravasated blood, 
or pushing-out the clots already formed. In this way, with re- 
peated hemorrhages at uncertain intervals, the wound in an artery 
is often kept open, and at the end of two or three weeks may 
show no trace of healing, but, rather, appear widened and with 
softened everted edges. In such a case, it is possible that the 
wound in an artery may still heal by granulations, either rising 
from its edges or coalescing over it from adjacent parts; but the 
event is too unlikely to justify the waiting for its occurrence, if 
there be opportunity for surgical interference. 

In the case of an artery divided quite across, three chief things 
are to be considered; namely, the natural immediate arrest of the 
bleeding, the closure of the two orifices, and the disposal of the 
blood that may become stagnant at and near the ends of the 
divided vessels. 

The bleeding is arrested, mainly, by the contraction of the 
muscular coat of the artery. Stimulated by the injury and by 
exposure to the air, and relieved from much of the pressure of the 
blood, whose onward course is less resisted, the muscular tissue of 
the divided artery contracts and closes, or, at least, diminishes, 
the canal. In some instances the contraction is narrowly funnel~ 
shaped or like the neck of a Florence oil-flask, and the end of the 
artery may be open, while, at a little distance within, its canal is 
closed or much narrower, and this contracted part is filled with a 
clot. In some, the exterior layers of the muscular fibres seem to 
contract rather more than the interior, and the end of the artery 
appears prominent or pouting. Many, perhaps trivial, differences 
of this kind may be noticed in different arteries cut across in 
amputations. Moreover, the processes for the stoppage of bleeding 
are not equally effective in the upper and lower ends of a divided 
artery, for whilst the upper end may be, and remain, permanently 
closed, the lower end may re-open, and bleeding be renewed from 
it, some time after the wound has been inflicted. 
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The retraction of the divided artery within its sheath, or among 
the adjacent tissues, assists to stay the bleeding, by giving oppor- 
tunity for the blood to become diffused, as it flows through the 
tissues that collapse over the end of the artery before it closes. 
But the degree to which this retraction can take place is very 
uncertain. It depends chiefly on the laxity or the closeness of the 
attachment of the artery to the surrounding tissues, and on the 
extent to which they with it are divided, and with it are capable 
of retraction. In amputations, one sees many differences in these 
respects. Arteries divided close to ligamentous parts and the 
origins of muscles appear much retracted, because the tissues about 
them are scarcely at all drawn back; so it is in amputations just 
below the knee: but those that are divided where there is much 
areolar tissue, or where muscles are far from their origins, as in 
the middle or lower part of the fore-arm, appear less retracted, 
because these surrounding parts are retracted as much or more 
than they. In like manner, arteries from which branches are 
given off just above the place of division retract less than others, 
the branches holding them in place. 

Equally various is the degree in which the bleeding from a 
wounded artery is arrested by the blood collecting around it, and 
in front of its orifice. It depends mainly on the degree of retrac- 
tion of the artery, and on the facility with which the blood can 
escape through the external wound. It is assisted, in case of large 
hemorrhage, by the weakening of the action of the heart, and, 
perhaps, by the readier coagulation of the blood which ensues in 
syncope. 

The efficacy of these means for the arrest of bleeding from all 
but the principal arterial trunks is evident enough immediately 
after the amputation of a limb. However many arteries may need 
ligature, they are probably not more than a tenth of those that 
were just now traversed by quick streams of blood. The rest are 
already closed by their own muscular action, needing no assistance 
from a diminished action of the heart, or the effusion of blood 
around them. 

I know no observations showing the method of healing and per- 
manent closure of the small arteries that thus spontaneously cease 
to bleed. All the accurate enquiries that I am aware of relate to 
the closure of the torn umbilical arteries, which have hardly a 
parallel in other vessels, or else to the more complicated cases of 
large arteries on which ligatures have been tied, or which have 
been closed by some artificial means, such as the ‘ Durchschlin~ 


206 HEALING OF ARTERIES AND VEINS. 


gung’ of Stilling; a defect much to be regretted, since the ligature, 
or any similar means, introduces such a disturbance into the pro- 
cess of repair, as makes it a morbid process, however advantageous 
its end may be. Indeed, when a divided artery is tied, the 
injury to be repaired is not that of the wound, but that of the 
ligature; an injury in which a bruised wound dividing the middle 
and internal coats of the artery, a bruise with continued compres- 
sion of its external coat, and the continued presence of a foreign 
body, are superadded to the injuries which preceded the applica- 
tion of the ligature. 

For simplicity’s sake, let us consider the repair of such an injury 
in only that part of an artery which is above the ligature, i.e. 
nearer to the heart. The changes in the part beyond the ligature 
are, according to Stilling, the same, but more quickly accom- 
plished. 

Now, in this repair, three parts are chiefly concerned; namely, 
(1) the injured walls of the vessel at and immediately adjoining 
the ligature; (2) the part of the vessel between the ligature and 
the first branch above it, through which the blood can flow-off; 
and (3) the blood which, within the same part of the vessel, i.e. 
between the ligature and the first. branch nearer to the heart, lies 
nearly stagnant. The healing of the artery may indeed be accom- 
plished without the help of this blood, but certain changes in it 
commonly concur with the rest of the process. 

(1.) The injured walls of the vessel, and the tissue immediately 
around them, inflame, and exudation of lymph takes place in 
them, especially at and just above the divided parts of the coats 
constricted and held in contact by the ligature. Thus, as by 
primary adhesion, or by an adhesive inflammation, the wound 
made by the ligature in the middle and internal coats is united ; 
and, through the same process, this union is strengthened by the 
adhesion of these coats to the outer coat, and of the outer coat to 
the sheath or other immediately adjacent tissues. There is a 
general adhesion of these parts to one another; they appear 
thickened, infiltrated, and morbidly adherent: beneficial as the 
result is, it is the result of disease. Through the same disease, 
the portion of the outer coat of the artery included within the 
ligature sloughs and is brought away,* or it ulcerates, and permits 
the removal of the ligature, and a more natural process of organ- 
ization of the inflammatory products among which it lay, and 
which ita presence had tended to increase. 


* See a specimen from a tied subclavian artery in the Museum of St. Bartholomew’s. 
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(2.) When.any part of an artery, through any cause, ceases to 
be traversed by blood, its walls tend to contract and close its canal. 
The application of a ligature brings into this condition all that 
part of the tied artery which lies between it and some branch or 
branches higher up, through which the stream of blood may be 
carried-off. The walls of this part therefore slowly contract, 
gradually reducing the size of its canal, and, in some instances, 
probably, closing it. Mr. Guthrie * has particularly noticed after, 
the application of ligatures, the curling inwards of the divided 
inner and middle coats, which thus in a measure recede from the 
contact, or proximity of the ligature. There is not in this, as in 
the last-described part of the process, any disease: the contraction 
is only the same as that of the ductus arteriosus, the umbilical 
arteries, and other vessels, from which, in normal life, the streams 
of blood are diverted; and the closure may, as in them, according 
to Rokitansky,f be assisted by deposit from the blood thickening 
with an opaque white-layer the internal coat. The time occupied 
by this contraction, and its extent in length along the artery, are 
too various to be stated generally. When it is permanent, the 
coats of the artery, at its completion, waste, lose their peculiar 
structures, and are slowly transformed into a fibrous tissue, such 
as that which composes the solid cord of the ductus arteriosus. 

(3.) Respecting these two consequences of the application of 
ligatures, little difference of opinion can exist; and it may be 
repeated, that either of these may suffice for the safe closure of 
the artery. Thus, on the one hand, we sometimes see an artery 
pervious to the very end of a stump, but there safely closed at the 
seat of ligature; and, on the other, the naturally torn umbilical 
arteries of animals, and, I suspect, the arteries which in com- 
mon wounds are divided and spontaneously cease to bleed, are 
closed and obliterated without inflammation. However, much 
more commonly, the blood contained in and ‘near the end of the 
tied artery becoming stagnant, concurs, with both the processes 
just described, to the closure of the canal. 

Concerning this third constituent of the process, more questions 
have been raised. I shall describe it from the admirable observa- 
tions of Stilling$ and Zwicky.§ They were made in a large series 
of experiments on the arteries of animals: those of Stilling refer 

* Commentaries on the 8 ry of the Piles 1853. 


+ Pathologische Anatomie, 
{ Die natirl. Processe bei der  Helung durchschlungener Blutgefisse. Eisenach, 
1834. 


§ Die Metamorphose des Thrombus. Zurich, 1846. 
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chiefly to the changes visible to the naked eye, those of Zwicky 
to the more minute. 

When au artery is tied, the blood, as already said, becomes 
nearly stagnant in the canal, from the ligature upwards to the 
first principal branch. In an uncertain time, varying from one to 
eighteen hours, a part of this blood coagulates; and the clot 
commonly assumes a more or less conical form. The base of this 
‘conical clot,’ ‘internal obturator,’ ‘ plug,’ or ‘thrombus,’ rests in 
and fills the end of the artery, at the wound made by the ligature ; 
its apex usually lies nearly opposite the first branch above, in the 
axis of the artery: it is surrounded by fluid, but still nearly 
stagnant, blood, which, except at its base, intervenes between it 
and the internal surface of the artery. At its base, and higher up 
if it fills the artery, the clot is dark and soft, like a common blood- 
clot: its upper part and apex are denser, harder, and whitish, like 
coagulated fibrine; and layers of white substance are often 
gradually superadded to its middle and apex, and increase its 
adhesion to the walls of the vessel. 

In course of time, the clot becomes marked with paler spots, 
and then porous, spongy, and cavernous, as if it were being 
gradually channelled from its surface towards its central parts. 
In this state, injection impelled into the artery will enter and 
distribute itself in the clot, making it appear vascular, or like a 
cavernous tissue.* While thus changing, also, it becomes gra- 
dually more decolourised, passing through ruddy, rosy, and 
yellowish tints, till it is nearly colourless. As it loses colour it 
gains firmness, and its base and the greater part of its length 
become more firmly adherent to the inner surface of the artery, 
directly or through the medium of the lymph deposited on it. In 
this increasing firmness, the clot, moreover, is acquiring a more 
definitely fibrous texture; and, as the same change is gradually 
ensuing in the inflammatory products deposited near the ligature, 
the clot and they unite more firmly than before. The walls of 
the artery, also, gradually closing in on the clot, unite with it; 
and, finally, as they also lose their peculiar texture, and become 
fibrous, the clot and they, together, form the solid fibrous cord by 
which the tied portion of the artery is replaced; a cord which 


* It was such an injection, probably, that half deceived Hunter into the belief that 
he had found the beginning formation of new blood-vessels in the clot (Works, vol. iii. 
p- 119; and Museum of the College, No. 11); and such led Stilling into one of the few 
errors in his essay, inducing him to believe that the clot thus became vascular indepen- 
dently of the vessels of the surrounding parts. 
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commonly extends, as did the clot, from the seat of the ligature to 
the first principal branch above it. 

The minuter changes in the clot, associated with those visible to 
the naked eye, are, chiefly, that it acquires a fibrous or fibro- 
cellular texture, and becomes vascular. I have already said (p. 
181), that Zwicky has traced the development of the fibrine of 
the clot into fibrous tissue through the formation of nucleated 
blastema; and, probably, I need not add to. the descriptions of 
this process already drawn from other though similar instances of 
it (pages 140 and 200). The development, or, at least, the later 
part of it, is accomplished much more slowly than in the repara- 
tive material of tendons in rabbits; needing more than ten weeks 
in the clots formed in dogs, and more than two years in those in 
men. The retardation may depend in some measure on the 
presence of the blood-corpuscles in the clot; for these, though 
they seem not to affect, or take part in, the development of the 
fibrine, yet probably, as they suffer degeneration preparatory to 
removal, may retard it.* 

The blood-vessels usually enter the organizing clot, in dogs, in 
the fourth week, when already it has acquired a nucleated and 
imperfectly fibrous tissue, and firmness in the place of the spongy 
texture from which it had derived a spurious appearance of vascu- 
larity. They pass into it, apparently, from the vessels formed in 
the lymph exuded within the artery, in and just above the situation 
of the ligature; hence they enter its lower part, and gradually 
extend towards its apex. 

Such is the important process for the healing of tied arteries. 
In applying the description drawn from experiments on animals 
to the cases of human arteries, the same allowance must be made 
as in the repairs of fractures and of divided tendons. The process 
is less speedy, less simple, less straightforward (if I may so speak), 
more prone to deviate and to fail, through excess of that disease, by 
a measured amount of which the sécurity of the artery is achieved. 


The Healing of Divided Nerves may be accomplished in two 
methods, which may be named, respectively, primary and secondary 


* The changes ensuing in the blood-corpuseles are described by Zwicky; but I omit 
them, since they take no evident part in the reparative process, and are, as yet, not 


sir Gr 

t Rokitansky (b. ii. P. 616) may be referred to concerning some events in the process 
which are not yet clearly ascertained; such as the amount to which, in some cases, the 
clot vpn hg absorbed, and the share taken by deposit from the blood producing opaque 
white thickening of the inner coat of the artery. 
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union, and may, probably, be compared with the processes of 
primary adhesion (p. 149), and of connection by intermediate 
new-formed bonds (p. 198). 

I know no instances in which nerves healed in the first method 
have been examined, but the nature of the process may be ex- 
plained by the history of a case in which it occurred : — 

A boy, eleven years old, was admitted into Saint Bartholomew’s 
Hospital, under Mr. Stanley, with a wound across the wrist. This 
wound, which had been just previously made with a circular saw, 
extended from one margin to the other of the fore-arm, about an 
inch above the wrist-joint. It went through all the flexor tendons 
of the fingers and thumb, dividing the radial artery and nerve, the 
median nerve and artery, and extending for a short distance into 
the radius itself. The ulnar nerve and artery were not injured ; 
the condition of the interosseous artery was uncertain, but the 
interosseous ligament was exposed at the bottom of the wound. 
Half an inch of the upper portion of the divided median nerve lay 
exposed in the wound, and was distinctly observed and touched by 
Mr. Stanley, myself, and others. All sensation in the parte 
supplied from the radial and median nerves below the wound was 
completely lost directly, and for some days after the injury. 

The radial artery was tied, and the edges of the wounded inte- 
guments put together. No particular pains were taken to hold the 
ends of the divided median nerve in contact, but the arm was kept 
at rest with the wrist bent. 

After ten days or a fortnight the boy began to observe signs of 
returning sensation in the parts supplied by the median nerve, 
and these increasing, I found, a month after the wound, that the 
nerve had nearly recovered its conducting power. When he was 
blindfolded, he could distinctly discern the contact of the point of 
a pencil with his second finger, and the radial side of his third 
finger; he was less sure when his thumb or his fore-finger was 
touched, for though generally tight, he sometimes thought one of 
these was touched when the contact was with the other; and there 
were a few and distant small portions of the skin supplied by the 
median nerve from which he still derived no sensation at all. 

Now all this proves that the ends of the divided median nerve 
had coalesced by immediate union, or by primary adhesion with 
an exceedingly small amount of new substance formed between 
them. In the ordinary secondary healing of divided human 
nerves, twelve months generally elapse before, if ever, any res- 
toration of the function is observed; in this case, the nerve could 
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conduct in a fortnight,.and perhaps much less, after the wound. 
The imperfection of its recovery is just what one might expect in 
such a mode of union. One might anticipate that some of the 
fibres in one of its portions would fail to be united to any in the 
other portion: and the parts supplied by these filaments would 
necessarily remain insensible. So, again, one might expect that 
some of the fibres in one portion would unite with some in the 
other, with which they were not before continuous, and which 
supplied parts alien from those to which themselves were destined: 
in all such dislocations of filaments there would be confused or 
transferred sensations. But, among all the fibres, some would 
again combine in the same continuity in which they had naturally 
existed : and in these cases the function would be at once fully 
restored.* : 

While this case was under observation, Mr. Gatty sent me, 
with the permission of Mr. Heygate, in whose practice the case 
occurred, the following particulars of a similar instance of repair : 

A lad, near Market Harborough, thirteen years old, had his 
hand nearly cut off at the wrist-joint by the knife of a chaff- 
cutting machine. The knife passed through the joint, separating 
a small portion of the ends of the radius and of the ulna, and 
leaving the hand attached to the fore-arm by only a portion of 
integument about an inch wide, connected with which were the 
ulnar vessels and nerve, and the flexor carpi ulnaris muscle—all 
uninjured. The radial artery and some small branches being tied, 
the hand and arm were brought into apposition, and after removing 
a small portion of extensor tendon that protruded, were retained 
firmly with adhesive plaister and a splint of paste-board. The 
wound went on very well, and was left undisturbed for a week. 
The warmth of the hand returned ; in ten or twelve days after the 


* T saw this boy again neurly a year after the injury. Ho had almost perfect sen- 
sation in all tho distribution of the median nerve, except in the last phalanges of the 
thumb and fore-finger. These had not decreased or changed in texture ; but they were 
very liable to become cold, and he came to the hospital because large blisters had 
formed on them. He had been warming his hands at an open fire, and the heat, which 
was not uncomfortable to the rest of the hands, had blistered these parts, as boiling 
water would have blistered healthy ones. He had almost completely recovered the 
movement of his fingers. Schiff in his Physiology (p. 123), remarking on this and the 
case immediately following, states that the rapid union and recovery of sensation 
observed in them corresponds with what he has so frequently found in the warm- 
blooded animals on which he has experimented. He ascribes the quick recovery to 
the ‘wound being made with a sharp-cutting instrument, and states that such wounds, 
when unaccompanied by loss of substance, heal within a few days. Moreover, he con- 
siders that, next to the connective tissue, nerves, when cleanly divided, heal more 
readily than any other texture, idea! peo in this respect even the bones. On the other 
hand, if the nerve be greatly injured previous to, or during, the section, as by pinching 
it with the forceps, &c., then the process of restoration a much longer time. 

r2 
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injury there was slight sensation in the fingers, but in the thumb 
none was discernible till more than a fortnight had elapsed. 

Finally, the sensation of the hand and fingers, and most of their 
movements, were perfectly restored. 

In this case, again, it seems impossible to explain the speedy 
restoration of the conducting power of the nerve, except on the 
supposition that its divided fibres had immediately reunited. We 
have no evidence that new nerve-fibres could in so short a time 
be formed: all the cases of less favourable healing show that they 
require a year or more for their formation. 

I need hardly add the practical rule we may draw from these 
cases. It is, briefly, that we may, with good hope of great ad- 
vantage, always endeavour to bring into contact, and immediately 
unite, the ends of divided nerves; and that we need not in all 
such cases anticipate a long-continued suspension of the sensation 
and other functions of the part the nerves supplied. 

The secondary healing of divided nerves presents many features 
similar to that of divided tendons. A bond of new substance is 
formed, which connects the ends of the retracted portions of the 
nerve, and in which, though at first it is like common reparative 
material, new nerve-fibres form, and connect themselves with the 
fibres in the portions above and below. I need not dwell on the 
formation or development of this connecting bond: the subject 
is amply treated in several works on physiology;* and it is 
thoroughly illustrated, so far as the appearances to the naked eye 
are concerned, by the valuable series of preparations given to the 
Museum of the College by Mr. Swan.t Dr. Waller, by watching 
the process which follows the division of the glosso-pharyngeal 
nerve in frogs, has concluded, that, after a nerve is divided, the old 
fibres in the distal portion never recover their functions. They 
degenerate and new fibres gradually form in the whole length of 
the nerve from the place of division to the peripheral distribution. 
These new fibres connect themselves with those in the connecting 
bond of repair, and through these with the old fibres in the proxi- 
mal portion of the nerve.§ 

* See especially Miiller’s Physiology, by Baly, i. i 457; Valentin’s Physiologie, i. 
p.702; Hildebrandt’s Anatomie, i. p. 291. Schiff's Physiologie, i. 1859. 

fT Nos. 2,169 to 2,175. All these specimens, and the appearances of the formation of 
new nerve-fibres which they display, are described and illustrated by Mr. Swan, in his 
‘ Treatise on the Diseases and Injuries of Nerves.’ In Nos. 2,165 to 2,168 in the Col- 
lege Museum, Mr. Hunter has shown the formation of the bulb at the ends of divided 
nerves, and the extension of nerve-fibres into it. 

t London Journal of Medicine, July, 1862. 


§ Some recent investigations would appear to indicate that so complete a disappear- 
ance of the fibres of the distal part of the divided nerve hardly takes place, es Waller 
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The repair of nervous centres has been comparatively little 
studied. Flourens has indeed shown* that deep wounds both of 
the brain and spinal cord unite, and that a restoration of function 
occurs. The experiments of M. Brown-Sequardf have proved 
that, after complete division of the mid-dorsal part of the spinal 
cord of pigeons and after division of more than half of that of 
guinea-pigs, the sensibility and movements of the hinder part 
of the body may be almost completely restored in about twelve 
months; and that the substance by which the injury of the cord is 
healed contains, with connective tissue, abundant well-formed 
nerve-fibres connected with those of the cord above and below, and 
sparing nerve-cells, 

Schrader’s experiments of dividing and removing small portions 
of the cervical ganglia, and the ganglion of the vagus, of rabbits, 
found union by fibrous bonds, but no regeneration of ganglion- 
cells after eleven weeks.{ Valentin’s similar experiments had 
scarcely a more positive result.§ 

After wounds and losses of substance of the brain, a large 
quantity of new material may be formed to fill up the gap;|| but 
observations are wanting to show how much this may contain of 
proper cerebral substance. I have found nerve-fibres in it after 
thirty-three years (see p. 61); but in the same specimen there 
was no appearance of grey matter. 


had supposed. From these it seems probable, that whilst many of the nerve-fibres lose 
their contents after division, the neurilemma remains, and the regenerative process fills 
it with the normal contents. (See Bruch, Schiff, and Lent, in Kdlliker’s Manual of Mic. 
Anat. 1860.)—Hjelt (Virchow’s Archiv, vol. xix. 1860) believes that the union of these 
refilled nerves with the proximal ends of the divided fibres takes place through an in- 
creased growth of the nuclei of the neurilemma and the interstitial connective sub- 
stance between the divided ends. Changes subsequently take place in these nuclei, 
und the interstitial connective substance which result in the formation of new nerve- 
fibres, which serve as a bond of connection between the two ends. 
* Recherches expér. sur les syst. nerv. 
+ Comptes Rendus de la Soc. de Biologie, t. i. p. 17; t. ii. p. 8; t. iil. p. 77. 
i Experimenta circa Regenerationem in Gangliis nerveis. Gottingen, 1850, 
Physiologie, i. 703. Walter has anew investigated this subject (De regeneratione 
gliorum, Bonn. 1853), but his results are mostly negative. In one case, however, 
e saw, after excision of the second ganglion of the vagus, in the upper part of the new- 
formed swelling many normal ganglion cells. He could not satisfy himself that there 
was any restoration of function. Schiff again thinks that the second ganglion of the 
vagus 1s not 0 precisely bounded, that it could with certainty be said that excision of 
the swelling had removed all the ganglion cells, and that therefore those found by 
Walter may not have been new-formed cells. 
a especially Arnemann : Versuche tiber das Gehirn und Riickenmark. Gottingen, 
4 Cases are recorded by Virchow (Gesam. Abhand. p. 998) and Tiingel (Virchow’s 
Archiv, B. xvi. p. 166), in which nodules of grey cerebral substance are stated to have 
been found in parts of the brain in which no such masses should have been present, 
oo is no evidence that these formations were occasionell by any previous injury 
parts, 
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The last tissue to the healing of which I shall particularly refer, 
is the skin. I need not indeed describe the whole process, 
because nearly all that was said of the healing processes generally 
was chiefly illustrated by instances of wounds involving the skin. 
Yet it may be useful to indicate the skin as, on the whole, the 
part which, being most exposed to injury, is capable of the best 
repair; that which heals most commonly by the immediate union, 
most quickly by primary adhesion; that which produces the most 
rapidly and securely organizing granulations. The healing of skin 
is further favoured by its extensibility and loose connection with 
adjacent parts; so that, when large surfaces are to be healed, the 
contracting granulations can draw over their borders the loose 
skin around. Moreover, the new-formed skin imitates the old 
skin very well if we consider the complexity of its structure. I 
am not aware that the smooth muscular fibres, or any of the 
glandular stractures of the skin, or hair follicles, are formed in its 
scars; but its white fibrous and elastic tissues, its connective tissue 
corpuscles,* its papillze and epidermis, are all well-formed in them. 

The new cuticle grows chiefly from the margin of the wound 
centripetally over the surface; but it may arise, in the midst of a 
raw surface, on granulations, independently of any pre-existing 
cuticular structures from which it might be derived. The new 
epidermal cells, as C. O. Weber’s observations ft would show, are ° 
formed by a conversion of the connective-tissue corpuscles of the 
superficial layer of granulation cells, which lose their spindle-like 
and assume a polygonal shape. It is commonly said that the 
smoothness of a scar is due to the absence of papille, but I believe 
it depends only on the tightness of the new-formed skin and its 
want of such wrinkled and furrowed 
lines as naturally exist. If a thin section 
be made of the border of a healing 
wound, so as to include the new-formed 
layer of epidermis, the granulations now 
skinned-over will be found, as in the 
annexed diagram (fig. 26), presenting 
the papillary form. They consist still 
of nucleated cells, but the shape of papille is acquired, or, rather, 
is retained; for the likeness of a granulating surface to a ‘finely 
papillary one is evident, and may be regarded as an example of 





* Billroth. Beitrige zur Path. Hist. 1858, Berlin. 
¢ Entwicklung des Eiters, &c. Virchow’s Archiv. B. xv. 
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the general tendency of new-formed structures, even in disease, 
to assume a plan of construction similar to that of the adjacent 
parts. The likeness extends to the arrangement of the blood- 
vessels; and the papillary structure is not lost in the later deve- 
lopment of the scar. If the epidermis of a scar be separated, 
its under surface will present a series of depressions corresponding 
with the elevations of the papillz on which it was adapted. The 
adjoining sketch represents the under surface of epidermis so 
reflected from a scar on the arm of a negro: and may illustrate 
not only the plan of the papille, of which it was like a mould, 
but, by its colour, the complete reproduction of a rete nigrum.,* 
In concluding the lectures on Repair, and before beginning 
those on Inflammation, let me briefly state 
the relations of the one process to the Fie. 27. 
other. ae | 
It is not because we have any well-de- , pei 
fined idea of inflammation that it is de- 
sirable to refer to it, as if it were a 
standard with which we might compare 
other organic processes; but such a refe- 
rence seems necessary, because some idea of 
of inflammation mingles itself with nearly | ae: 
everything that is considered in surgical ae a 
pathology. Nowhere is this more manifest 
than in what has been written in surgical 
works upon the methods of repair; con- 
cerning which a general impression seems 
still to be, that a process of inflammation forms part of the organic 
acts by which even the smallest instance of repair is accomplished. 
Now the processes we have traced appear to warrant these 
general conclusions :— 
1. In the healing of a wound by immediate union, inflammation 
forms no necessary part of the process; rather, ite presence always 
hinders and may completely prevent it. The healing by immediate 





* For the further study of the healing process, especially in the tissues and organs 
not mentioned in this lecture, I must refer the reader cither to special treatises on the 
pecloey of those parts, or to the chief works on General Anatomy, especially, in re- 
ation to all but microscopic observations, to that of Hildebrandt, edited by E. Hi. 
Weber ; and to the chapters on Reproduction in Miiller’s Physiology, by Baly, vol. i. 
p. 440, and in Valentin’s Physiologic, i. 700. The power of repair in the cornea is 
illustrated especially by Dr. Bigger, in the Dublin Journal of Med. Science, 1837; and 
by Donders, in the Onderzoekingen . . . der Utrechtsche Hoogeschool, D. i. p. 31. — 

e repair of fractured teeth by bone is described by Mr. Tomes in his ‘Dental Surgery. 
The eae Gini of the College has the best specimens, illustrating repair, that I am ac- 
quainted with. 
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union should be a simple re-joining of the several parts without 
the production of any new material; and in the same proportion 
as, in any case, inflammatory matter is effused, either in or 
between the wounded parts, in that proportion does the healing 
deviate from the true and best process of immediate union. 

2. For subcutaneous wounds and injuries, as in divided tendons, 
simple fractures, and the like, nearly the same may be said. In- 
flammation is excited by the local injury, but its products form no 
necessary part of the material of repair; rather, the more abundant 
they are, the more acute the inflammation is, and the longer it con- 
tinues, the less speedy and the less perfect is the process of repair. 
For here the necessary or best reparative material is a substance 
which is produced without the signs of co-existent inflammation, 
and of which the development is different from that of the in- 
flammatory products that are mingled with it. And this, which 
is most evident in the case of the healing of subcutaneous injuries 
by bonds of connection, is probably equally true in the case of 
subcutaneous granulations. 

3. In the healing of a wound by primary adhesion, or by open 
granulations, we, usually, have evidence of a process of inflam- 
mation, in the first instance, in the presence of its ordinary signs, 
in a degree generally proportioned to the severity and extent of 
the injury. 

4, Still, in these cases, the signs of an inflammatory process are 
often absent; and even when they exist, the process appears 
necessary for no more than the production of the organizable 
matter, and, in the case of granulations, for the production of only 
the first portions of it. The right formation of the cells, and, yet 
more evidently, their higher organization into connective and other 
tissues, ensue only while the signs of inflammation are absent. 
They are manifestly hindered or prevented when signs of inflam- 
mation are present, or when its existence may be suspected 
in consequence of the presence of some irritation, as a foreign 
body, dead bone, or the like. The continuance of suppuration, 
also, during the process of healing, is no proof of the contin- 
uance of inflammation, if the account that I have given of pus be 
true. 

In these two modes of healing, therefore, we may conclude that 
inflammation is sometimes absent, and is, in any case, only 
partially, and at one period, requisite; and that, in regard to its 
requisite degree, the least amount with which an exudation of . 
lymph is possible, is that which is most favourable to repair. 
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5. For the process of healing by scabbing, the absence of in- 
flammation appears to be essential; indeed, the liability of our 
own tissues to the inflammatory process, and to the continued 
exudation that it produces, appears to be that which prevents their 
injuries from being healed as easily and surely, by the sisi: 
process, as nearly all open wounds are in animals. 

Lastly, in certain cases, the artificial production of an inflam- 
matory process is necessary for repairs for which the natural 
processes are insufficient or insecure. Among these, are the cases 
of fractures remaining disunited, and of arteries and veins needing 
ligatures. 

Such may be regarded as the relations of the reparative process 
to that of inflammation, as it is commonly understood; but, I 
repeat, such a comparison can be made only for the sake of 
deference to the general state of opinion in matters of surgical 
pathology. In truth, we know less of inflammation than of the 
repurative process. 
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LECTURE XIII. 
PHENOMENA OF INFLAMMATION. 


It is no more than the truth which Mr. Travers has well expressed 
in his work on the ‘ Physiology of Inflammation and the Healing 
Process ’—‘that a knowledge of the phenomena of inflammation, the 
laws by which it is governed in its course, and the relations which 
its several processes bear to each other, is the key-stone to medical 
and surgical science.’ 

I shall not attempt to define inflammation in any set terms; 
for as yet we are not, I think, in a position to do this. Just defi- 
nitions cannot be made in any science till some of its broad and 
very sure principles have been established. Such principles we 
cannot boast to have yet attained in the study of pathology; and 
the attempts at precise definitions that have been made hitherto, 
seem to have led to confusion, or to false and narrow views of 
truth. Besides, to define inflammation is the less necessary, 
because, practically, we all know sufficiently well what the term 
implies: we know the signs of the presence of the disease in all,its 
chief forms; and, when we watch these signs in any external part, 
we see them so often followed by peculiar changes in the part, 
that we are justified in recognising the changes as effects of inflam- 
mation, and in believing that wherever we find them, the singjlar 
or corresponding signs of inflammation have preceded them. 

But the very difficulty of exactly defining the process of infam- 
mation*may be our guide to the most hopeful method of investi- 
gating it. When we see such gradual transitions from the normal 
process of nutrition to the disease of inflammation, that we cannot 
draw a definition-line between them, we may be sure that the 
main laws of physiology are the laws alike of the disease and of 
the healthy process; that the same forces are engaged in both; 
and that, though interfered with by the conditions of the disease, 
they are not supplanted or annulled. 

Now, such transitions from the normal processes to that of 
inflammation are not rare. We may trace them, for example, in 
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the gradual passage from the active exercise of the brain, or of the 
retina, to its ‘irritation’ when overworked, and thence to its com- 
plete inflammation and impairment of structure, after long expo- 
sure to what had been a natural stimulus, or to what, in a less 
degree, might be so. Or, on the introduction of medicines, such 
as certain diuretics, into the blood, we may trace gradations from 
the normal increase of the functions of the kidneys, under what is 
regarded as no morbid stimulus-to their intensest inflammations. 
Or, again, in the application of an abnormal stimulus, such as that 
of a heat greater than the natural temperature of the body, where 
shall we mark the line at which inflammation begins to supervene 
on health? We may, indeed, say that stagnation of blood, or 
effusion of liquor sanguinis, or some exudation, or some degene- 
rative change in the elements of the affected tissue, shall be the 
condition sine qua non of inflammation; we may call whatever 
falls short of these, ‘ active congestion,’ ‘irritation’ or by any other 
name; but, in reality, such distinctions are often impossible, and 
sometimes untrue, and in study, the terms are convenient for the 
sake of brevity rather than of clearness. 

Evading, then, the question of the precise definition of inflam- 
mation, I shall endeavour, first, to describe the state of an inflamed 
part, giving to the description such a plan and direction as may 
best help the chief design — first, of contrasting the inflammatory 
with the normal method of nutrition; and, secondly, of showing 
that the immediate causes, and the chief constituents, of the inflam- 
matory state are to be found in alterations of those things which 
are necessary conditions of the healthy nutrition of a part. It 
will be easy to connect with such a description the explanations, 
so far as they can be given, of the constituent signs or phenomena 
of inflammation, — the redness, swelling, heat and pain, and the 
disturbed function of the part. 


The conditions of the healthy maintenance of any part by 
nutrition, are, as illustrated in the earlier lectures— Ist, a 
regular and not far distant supply of blood; 2ud, a right state 
and composition of that blood; 3rd (at least in most cases), a 
certain influence of the nervous for¢e; and 4th, a natural state of 
the part in which nutrition is to be effected. All these are usually 
altered in inflammation. 

I. The supply of blood to an inflamed part is altered, both by 
the changes of the blood-vessels, especially by their enlargement, 
and by the mode in which the blood moves through them. 
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The enlargement of the blood-vessels is, I suppose, a constant 
event in the inflammation of a part; for, although in certain 
parts, as the cornea, the vitreous humour, and the articular car- 
tilages, some of the signs or effects of inflammation may be found 
where there are naturally no blood-vessels, yet I doubt whether these 
ever occur without enlargement of the vessels of the adjacent parts, and 
especially of those vessels from which the diseased structure derives 
its natural supply of nutritive material, and which may therefore 
be regarded as its blood-vessels, not less than those of the part in 
which they lie. Thus, in inflammation of the cornea, the vessels 
of the sclerotica and conjunctiva are enlarged, and in ulceration 
of articular cartilages those of the surrounding synovial membrane 
or subjacent bone. ° 

The enlargement usually affects alike the arteries, the capillaries, 
and the veins of the inflamed part; and usually extends to some 
distance beyond the chief seat or 
focus of the inflammation. To 
it we may ascribe the most con- 
stant visible sign of inflamma-~ 
tion, the redness, as well as much 
of the swelling. Its amount is 
various; it may be hardly per- 
ceptible, or it may increase the 
vessels to two or three times their 
natural diameter. Extreme en- 
largement is admirably shown in 
Hunter’s specimen* of the two 
ears of a rabbit, of which one was 
inflamed by thawing it after it had 
been frozen. ‘The rabbit was 
killed when the ear was in the 
height of inflammation, and, the 
head being injected, the two ears 
were removed and dried.’ <A 
comparison of the ears, or of the 
drawings from them (Fig. 28), shows all the arteries of the inflamed 
ear three or four times larger than those of the healthy one, and 
many arteries that in the healthy state are not visible, are, in the 
inflamed state, brought clearly into view by being filled with blood. 

I have repeatedly seen similar enlargements of both arteries, and 


Fig. 28. 





* Museum of the College, No. 71. See, also, Hunter’s Works, vol. iii. p. 328, and 
pl. xx. 
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veins, and capillaries, in the stimulated wings and ears of bats. 
The like phenomena occur in the webs of frogs, and other cold- 
blooded animals; but in these, I think, the amount of enlarge- 
ment is generally less.* 

The redness of an inflamed part always appears more than is 
proportionate to the enlargement of its blood-vessels; chiefly 
because the red corpuscles are much more closely crowded than 
they naturally are in the blood-vessels. The vessels of an inflamed 
part are not only dilated, but appear crammed with the red cor- 
puscles, which often lie or move as if no fluid intervened between 
them: their quantity is increased in far greater proportion than 
that of the liquid part of the blood. 

This peculiarity is even more manifest in the frog than in the 
bat; for in the former, the crowding of corpuscles may occur in 
vessels that appear to have undergone no change of size on the 
application of the stimulus.t 

Another, but a minor, cause of the increased redness of the 
inflamed part, is sometimes to be observed in the oozing of the 
colouring matter of the blood-corpuscles, both into all the inter- 
spaces between them, and through the walls of the small vessels 
into the adjacent tissue. During life this may be noticed, espe- 
cially when the blood is stagnant in the vessels, and it may give 
them a hazy, ruddy outline; but it is generally much more con- 
siderable after death, when we may ascribe to it no small portion 
of the redness that an inflamed part may still present. 

In the state of inflammation no new blood-vessels are formed. 
Many more may come into view than were at first seen in the 
part; but these are only such as were invisible till the flood of 
blood-corpuscles filled and distended them. So it was in the 
rabbit’s ears; in the healthy ear no trace can be seen, with the 
naked eye, of any vessels corresponding with one of the largest, or 
with many of those of inferior size, in the inflamed ear. So it is, 
too, in microscopic examinations. Within half an hour after 
stimulating a bat’s wing, many vessels may come into view which 


-_ 


* Emmert, who is among the few that have measured it, says it is equal to one-half 
or one-third of the normal diameter of the vessels, Lebert says one-sixth to one-third 
(Gazette Médicale, Mai 15, 1852). 

t Ido not more particularly refer to what is described as the encroachment of the red 
bleod-corpuscles on the lymph-space, or the layer of fluid that lies in apparent rest 
adhering to the walls of the vessels. The too pointed description of this layer has led 
to exaggerated notions concerning it. Its existence is certain, but it is too thin for any 
blood-corpuscle to lie at rest in; and when white corpuscles remain by the walls of the 
vessels, it is evident that ap do a0 more because oF their own adhesiveness than be- 


cause a small portion of the fluid about them is at rest. 
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could not be seen before with the same lens, and with which none 
can be seen corresponding in the other wing, though doubtless 
such vessels exist there of smaller size. 

It is only when the inflammation has subsided, and the lymph 
exuded from the blood-vessels begins to be more highly organized, 
that new vessels are formed, and pass into the lymph, as if for the 
maintenance of its increase or development.* So long as the 
inflammation lasts, the intensest redness in parts naturally colour- 
less, —- even such as we see in acute inflammations of the con- 
junctiva, or yet more remarkably in those of periosteum, or in 
congestion of the stomach,—is due to the enlargement of the 
natural blood-vessels, to their admitting crowded red corpuscles, 
and in a much less degree, and, perhaps, in only certain cases, to 
the diffusion of the colouring matter of the blood. 

With the enlargement of the blood-vessels a change of shape is 
commonly associated. Being usually elongated as well as dilated, 
they are thrown into curves and made more or less wavy or 
tortuous. Thus we may see the larger vessels in an inflamed con- 
junctiva, and, more plainly, the subperitoneal arteries in cases of 
peritonitis; so, too, they are represented in the inflamed rabbit's 
ear. 

A more remarkable change of shape of the small vessels of 
inflamed parts is that in which they become aneurismal or varicose. 
The first observations of this state were published, I believe, by 
Kolliker and Hasse, in an account of a case of inflammatory red 
softening of the brain, in which many of what, at first sight, 
appeared to be points of extravasated blood, proved to be dilata- 
tions of capillary vessels filled with blood. After this they found 
the same changes, but in a much less degree, in some cases of in- 
flammation artificially excited in the brains of rabbits and pigeons.} 
Many, as well as myself, have since made similar observations, 
most of which, however, seem to show that the peculiar dilatation 
has its seat in the small arteries and veins, as well as in the capil- 
laries of the inflamed part. 

Among the various forms of partial dilatation, some are like 
gradual fusiform dilatations of the whole circumference of the 

* Mr. Hunter held this opinion; but more lately the contrary one has been com- 
monly held. See his Works, vol. iii. p. 822. 

f As illustrated in Mr. Stanley’s plates; plate vii. fig. 1, which represents a speci- 
men in the Museum of St. Bartholomew’s, Series i. No. 195. The whole inner surface 
of the inflamed periosteum of a tibia is bright scarlet. 

¢ Zeitachr. fur wissensch. Zoologie, B, i. p. 262. Mr. Kiernan had observed the 


same some years previously. See Dr. Williams’s Principles of Medicine, 2d 
edit. p. 287, 
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vessel; some like shorter and nearly spherical dilatations of it; 
some like round, or oval, or elongated pouches, dilated from one 
side of the wall: in short, all the varieties of form which we have 
long recognised in the aneurisms and aneurismal dilatations of the 
great arteries may be found in miniature in the small vessels of such 
inflamed parts. Some of these forms are represented in fig. 29, 
from the small vessels of an inflamed pericardium. 


Fia. 29. 





Frequently, however, as this state of the small vessels has been 
observed in inflamed parts (and I believe some measure of it may 
be found in the inflammations of most membranes),* yet, I think, 
we may not assume it to have a necessary or important connection 
with the other phenomena of inflammation. It is often observed, 
as Virchow f especially has shown, in other, besides inflammatory, 
diseases; and, in all alike, may be referred to a gradual deteriora- 
tion of the structure of the vessels, weakening them, and rendering 
them unable to resist uniformly the increased pressure of the blood. 


Such is the ordinary state of the blood-vessels of an inflamed 
part: all dilated and elongated, tensely filled with blood, of which 
the red corpuscles are in excess, often wavy and tortuous, and 
sometimes variously aneurismal. 

But the supply of blood to an inflamed part is affected by its 
mode of movement, as well as by the size of the blood-vessels : 
this, therefore, I must now describe. 


* Lebert says it is a constant occurrence in experimental inflammations of the sub- 
cutaneous tissue of frogs. (Gazette Médicale, Mai 22, 1852.) 
+ In his Archiv, B. 1ii, p. 482. 
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Nearly all the observations hitherto recorded, on the morbid 
changes in the movement of the blood, have been made with the 
webs of frogs; and it has been objected that it is not safe to apply 
conclusions drawn from them to the case of warm-blooded animals. 
I have therefore employed the wings of bats, in which (when one 
has acquired some art in quieting them with chloroform or gentle 
management) nearly all the phenomena of the circulation, as 
effected by the application of stimuli, may be watched as delibe- 
rately as in the frog, and in some respects even more clearly. 

I think we may believe that what may be seen in the wings of 
bats occurs, in the like circumstances, in all warm-blooded animals. 
It is true that, like the other hybernants, the bats, while they are 
in their winter-sleep, resemble the cold-blooded animals, in that 
their temperature is conformed to that of the external air, and 
scarcely exceeds it. It is true, also, that when they are ill nou- 
rished, their temperature, even in their active state, is compara- 
tively low, ranging from 65° to 80° F., in an atmosphere of 60°; 
and that generally they are liable to much greater diversities of 
temperature than our own bodies are.* And the remarkable con- 
dition, discovered by Mr. Wharton Jones, that those veins in 
the wing that have valves contract with regular rhythm for the 
acceleration of the venous stream, may effect in some measure the 
morbid as well as the normal movement of the blood. Still, since 
in the development of their nervous system, and the commensurate 
development of their heart and respiratory organs, and in the close 
reciprocal relations in which these act, the bats resemble the other 
warm-blooded vertebrata, we may, I think, fairly assume a close 
resemblance also in their processes and conditions of nutrition. 


* For instance, I found the temperature of a strong and active Noctule-Bat ( Vesper- 
tilio Noctula) thus various in two days:— 

April 29th, at noon, after he had been nearly two hours under the influence of chlo- 
roform, and on uwaking had been struggling very actively, his temperature was 99° F. 
At 9 p.m., having meantime been quiet, hanging by his hind feet, and looking sickly, 
his temperature was only 70°. When disturbed he became vory fierce and active, 
shrieking and biting the bars of his cage; and at 9h. 40m. his temperature was 92°. 
Soon after this he became quiet again, and at 10h. 30m. his temperature was 80°. The 
temperature of the atmosphere during these examinations had gradually increased from 
61° to 67°.—- April 30th, at 8 a.m., he was fecble, but not torpid: the temperature of 
the room during the night had been between 40° and 45°, aud vai now 57°; the tem- 

rature of the bat was only 69°. At 11 a.m., after struggling violently for half an 

our, it rose to 69°. After being long under chloroform, and nearly dying, he remained 
all the afternoon only one or two degrees warmer than the atmosphere. But at night, 
at 12h. 15m., he recovered and became active; and, while the atmosphere was at 65° he 
was at 86°. At 12h. 40m., after being made very flerce, he was at 88°; and at lh. 
30m. remained at 85°. Next morning he was again scarcely warmer than the atmo- 
sphere. The temperature was always taken with a small charmacmeter applied to the 
surface of the abdomen. 

f{ Philos. Trans., 1852, Part 1. 4 
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The simplest effects upon the blood-vessels are produced by a 
slight mechanical stimulus. If, as one is watching the movement 
of blood in a companion artery and vein, the point of a fine needle 
be drawn across them three or four times, without apparently 
injuring them or the membrane over them, they will both pre- 
sently gradually contract and close. Then, after holding them- 
selves in the contracted state for a few minutes, they will begin 
again to open, and, gradually dilating, will acquire a larger size 
than they had before the stimulus was applied.” 

Simple as this observation is, it involves some cardinal facts in 
our pathology. It illustrates first, the contractile power of both 
arteries and veins; it shows that this is possessed by the smallest, 
just as it is by the larger, vessels of both kinds; and by the 
manner of their contraction, which follows at some interval after 
the application of the stimulus, and is slowly accomplished, it 
shows that their power of contraction is like that of parts with 
smooth or organic muscular fibres. 

But, again, the experiment shows the vessels reopening and 
becoming wider than they were before; either yielding more to 
the pressure of the blood which previously they resisted with more 
strength, or else dilating, as of their own force, with that which 
Mr. Hunter called active dilatation, and compared with the act of 
dilatation of the os uteri. In whichever way the dilatation is 
effected, whether it be active or passive, the vessels will not at 
once contract again under the same stimulus as before affected 
them. The needle may be now drawn across them much oftener 
and more forcibly, but no contraction ensues, or only a trivial one, 
which is quickly succeeded by dilatation. Yet with a stronger 
stimulus, such as that of great heat, they will again contract and 


* Some doubt has been expressed as to the contraction of the veins here described, 
for Mr, Wharton Jones has not been able to convince himself of it. He considers, also, 
that in the frog's web the veins are capable of but slight variation in diameter through 
PT amano of contractile power; and this accords with E. H. Weber's observations 
(Miller's Archiv, 1847). Lebert, on the other hand, expressly says that he has ob- 
served the same vurious states of contraction in the veinsas in the arteries of the frog’s 
web. In most other points relative to the condition of the blood-vessels, and the move- 
ment of the blood in them, my observations accord with thosc Which Mr. Wharton 
Jones had nig erat but not published, when the lectures were delivered. The reader 
muy, however, find in his admirable easay (Guy’s Hospital Reporte, 1851), many minute 
details which I had not learned, and many illustrations of singular beauty and accuracy. 

Mr, Lister (Phil. Trans., 1858, p. 656) has observed a considerable degree of local 
contraction on one occasion in the vein of a frog’s web, although generally they do not 
exhibit great contractile properties, and in man and some of the higher animals he has 
noticed several striki seas of the contractility of the larger veins. In the same 
paper, P. 663, and in Trans. Roy. Soc. Edin. vol. xxi. p. 549, he has carefully described 
the arrangement of the muscular fibre cells in the walls of the small arteries. Leydig 
again (Archiv f. Anat. and Phys. 1859) has stated that the muscular fibres of the veina 
of the wing of the bat exhibit evidences of transverse atriation. aad 
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close. And such a contraction excited by a cautery may last more 
than a day, before the vessels again open and permit the flow of 
the blood through them. 

Moreover, we may observe in this experiment the adapted move- 
ment of the blood. As the vessels are contracting the blood flows 
in them more slowly, or begins to oscillate; nay, sometimes, I 
think even before the vessels begin visibly to contract, one may 
observe that the blood moves more slowly in them, as if this were 
an earlier effect of the stimulus: nor have I ever seen (what has 
been commonly described) the acceleration of the flow of blood in 
the contracting vessels. Such an acceleration, however, is manifest, 
as the vessels reopen; and as they dilate, so, apparently in the 
same proportion, does the flow of blood through them become 
more free, till, at length, it is manifest that they are traversed by 
both fuller and more rapid streams than passed through them 
before the stimulus was applied. How long this state may last 
depends on many circumstances hard to estimate: but at length it 
ceases, and the vessels, and the circulation through them, assume 
again their average or normal state. 

Such are the effects of the mechanical stimulus of blood-vessels, 

The effects of other stimuli applied to the wings of bats cor- 
respond in kind, but differ in degree and extent. If a drop of 
acetic acid, of tincture of capsicum, of turpentine, or of ethereal 
solution of cantharides, be placed on a portion of the wing, or 
washed over it, one sees a quickly ensuing dilatation of the blood- 
vessels, and a rapid flow of blood through them all. I am not 
sure that the dilatation is preceded by contraction. Certainly the 
contraction is very slight, if it occur at all; but the dilatation is 
usually much more extensive. When the stimulus has been ap- 
plied to only one small spot upon the wing, the whole of the blood- 
vessels in the corresponding metacarpal space, and even those of 
the adjacent spaces, may enlarge. One might imagine that the 
dilatation of vessels was due to an increased action of the heart, if 
it were not that (as I think) it is always greater at the very point 
to which the stimulus was applied than in any other part of the 
same wing, and is never at all imitated in the corresponding parts 
of the opposite wing. 

The state which is thus induced by stimuli is what is commonly 
understood by the expressions ‘ active congestion,’ or ‘ determina- 
tion of blood,’ in a part. It consists, briefly, in general enlarge- 
meut of the blood-vessels of the part, with an increased velocity 
of the blood in them. It is, probably, just such a state as this 
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that is felt by suckling women in what they term the ‘flow of ~ 
milk,’ It seems to be an increased flow of blood in the mammary 
gland just before a quicker secretion of the milk, Less ee 
it is such a state as this that we observe in the skin after the ap- 
plication of mustard, or sharp friction, or a heat from 20° to 50° 
‘above its own, or, in the most striking instance, when a drop of 
strongest nitric acid is placed on the skin, and, in a few seconds, 
all the surrounding area seems to flush, and feels burning hot. 
Such, too, we may suppose to be the state of the vessels of the 
conjunctiva, when stimulated by dust that is soon dislodged; and 
such the condition of many internal organs, when we might doubt 
whether they are inflamed, or are only very actively discharg- 
ing their natural functions. Herein, indeed, in what I have de- 
scribed is one of the pieces of neutral ground between health and 
disease: a step in one direction may effect the return to health; 
in another the transit to what all might admit to be the disease of 
inflammation. 

Now this transit appears to be made when the circulation, 
which was rapid, begins to grow slower, without any diminution, 
but it may be with an increase of the size of the vessels. This 
change one may see in the bat’s wing. After the application of 
such stimuli as I have already mentioned, the movement of the 
blood may become gradually slower, till, in some vessels, it is 
completely stagnant. The stagnation commences, according to 
Mr. Wharton Jones, in the capillaries; and first in those which are 
least in the direct course from the artery to the vein (in the stimu- 
lated frog’s web): thence it extends to the veins and to the 
arteries. 

A corresponding state of retardation of blood, leading to partial 
stagnation of it, may be well seen after such an injury as that of 
a fine red-hot needle driven into or through the membrane of the 
wing. 

The first effect of such an injury (in addition to the charring and 
searing of the membrane, the obliteration of its blood-vessels, and 
the puckering of the portion of it adjacent to the burn) is tu 
produce contraction of the immediately adjacent arteries and 
veins. They may remain closed, or, as I have already described, 
after being long closed, may again open, and become wider than 
they were before. This dilatation follows more certainly, and 
perhaps without any previous contraction, in the arteries and veins 
at a little distance from the burn, In these, there speedily ensues 
such a state of ‘determination of blood’ as I have already des- 

Q2 
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cribed: in arteries and veins alike the stream is full and rapid; 
and the greater accumulation, as well as the closer crowding, of 
the red corpuscles, makes the vessels appear very deep-coloured. 
The contrast of two diagrams, showing the natural and the stimu- 
lated conditions in a single segment of the vascular plan of the wing, 
illustrates this difference sufficiently well * (Figs. 30 & 31). The 
vessels of the one, nearly twice as large as those of the other, 
darker, and more turgid with blood; and, in the one, numerous 
capillaries which are not visible in the other. But diagrams 
cannot show the changes in the mode of movement. Close by the 
burn, the blood which has been flowing rapidly begins to move 
more slowly, or with an uncertain stream; stopping, or sometimes 
ebbing, and then again flowing on, but on the whole, becoming 
gradually slower. Thus it may, at length, become completely 
stagnant; and then, in the vessels in which it is at rest, it seems 
to diffuse and change its colour, so that its crowded corpuscles 
give the vessels a brilliant carmine appearance, by which, just as 
well as by the stillness of the blood, they may always be distin- 
guished. As one surveys an area surrounding this part, one sees 
streams the more rapid the more distant they are from the focus 
of the inflammation. And often, when there is stagnation in a 
considerable artery, one may see the blood above or behind it 
pulsating with every action of the heart, driven up to the seat of 
stagnation, and thence carried off by the collateral branches; 
while, in the corresponding vein, it may oscillate less regularly, 
delaying till an accumulated force propels it forward, and, as it 
were, flushes the channel.t In the area still more distant, one 
sees the full and rapid and more numerous streams of ‘ determina- 
tion’ or ‘active congestion, which extend over a space altogether 
uncertain. " 

Such is the general condition of the circulation in and around 
a part that is inflamed. In a few words, there is, in the focus of 
severe inflammation, more or less of stagnation of blood; in and 
close around it, there is congestion — i.e. fulness and slow move- 
ment of blood; more distantly around there is determination,— 
Le. fulness and rapid movement of blood. The varieties in lesser 
points that may be presented cannot be described. These must be 
seen; and, indeed, the whole sight should be viewed by every 


* The plan of vessels drawn is copied from a portion of Mr, Wharton Jones's plate. 
Philos. Trans. 1852, part 1, plate v. 

t+ What I thus described was, no doubt, the result of the rhythmical contraction of 
the veins, which Mr. Wharton Jones has since discovered. 
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one who would have in his mind’s eye a distinct image of what, in 
practice, he must often too obscurely contemplate. 


Fie. 30, 





The phenomena that I have described as seen in the bat’s wing 
correspond very closely with those observed in the frog’s web. 


Fie. 31. 





Only I think the stagnation of blood is neither so constant nor so 
extensive in the bat: it is seen in portions of single vessels, rather 
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than in districts of vessels; often in corresponding portions of 
arteries and veins, as they lie side byside. The stagnation usually 
extends into such branches as may be given from the vessels that 
are its principal seats; and three or four such seats of stagnation 
may appear placed irregularly about the burn, or other focus of 
the inflammation; but I have never seen a general stagnation of 
blood in all the vessels of even a severely stimulated part. My 
impression is, that, in strong and active warm-blooded animals, 
stagnation of blood would be found in only the most severely 
inflamed parts: in others, I think, retardation alone would exist. 

To sum up now what concerns the supply of blood in an 
inflamed part. We seem to have sufficient evidence that, in 
general, in the focus of the inflammation, blood is present in very 
large quantity, distending all the vessels, gorging them especially 
with red corpuscles, but often moving through them slowly, or 
even being in some of them quite stagnant; that all around this 
focus, the vessels are as full, or nearly as full, as they are in it, 
but the blood moves in them with a quicker stream, or may 
pulsate in the arteries, and oscillate in the veins; that, yet further 
from the focus, the blood moves rapidly through full but less 
turgid vessels. And this rapidity and fulness are not to be ascribed, 
I think, merely to the blood, which should have gone through the 
inflamed part, being driven through collateral channels, but are 
such a state as is commonly understood as an ‘active congestion,’ 
or ‘determination of blood’ in the part.* 

I have already said, that we may believe that what is seen in 
the bat represents fairly the state of inflamed parts in all warm- 
blooded animals. I am quite conscious that the most one can see 
with the microscope, in these experimental inflammations, is but 
a faint picture of such inflammations as we have to consider in 
practice; that it is very trivial in both its appearance and its 
results. Still, it is a picture of a disease of the same kind; and a 
miniature, even faintly drawn, may be a true likeness. Besides, 
all that can be observed of the complete process of inflammation 
in man is consistent with what we can see in these lower and 
lesser creatures. The bright redness of an inflamed part testifies 


. Professor Lister (Phil. Trans., 1858, p. 658), after a careful inquiry into the effects 
of irritants upon the circulation, has clearly pointed out that we ought to make a dis- 
tinction between that dilatation of the arteries, which induces determination of blood 
to a part, and the accumulation of sa in the capillaries, which causes inflamma- 
tory congestion. The two processes differ in their nature, and are uced by inde- 
pendent causes. The first is due to a relaxation of the muscular fibres of the arterial 
coate, developed through the medinm of the nervous system, whilst the second is the 
result of the direct action of the irritant upon the tissues, and a consequent change in 
the quality of the blood in their vicinity. 
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to the fulness of its blood-vessels, and the crowding of the cor- 
puscles; the occasional duskiness or lividity of the focus is charac- 
teristic of stagnation ; the throbbing in the part, and about it, and 
the full hard pulse in the ministrant arteries, are sure signs of 
obstruction to the passage of blood; the gush of blood on cutting 
into the tissues near an inflamed part, or in bleeding from one of 
their veins, tells of the determination of blood in these, and of the 
tension in which all the containing blood-vessels are held. 

It is particularly to be observed that the stagnant or retarded 
blood is not apt to coagulate. I have found it fluid after at least 
three days’ complete stagnation, and so I believe it would remain 
till it is cleared away, unless the part sloughs. In the latter case 
it would coagulate, as it does in carbuncles and the like, which 
hardly bleed when we cut them through; but, so long as the blood 
is fluid, though stagnant, it may be driven from the vessels with 
full force, as soon as an easy exit for it is made by cutting into 
the inflamed part, or opening one of its large veins. I need only 
here refer to Mr. Lawrence’s well-known and instructive experi- 
ment. In a patient with an inflamed hand he made similar 
openings into veins in both arms. From the vein on the diseased 
side three times more blood flowed than from the vein in the 
healthy arm, in the same time. This increased flow represented 
at once the greater determination of blood about the focus of the 
inflammation, and the greater tension in which the walls of the 
blood-vessels, and, indeed, all the tissues of the inflamed and 
swollen part, were held, - 

Now, to what can we describe these changes in the movement 
of the blood ? 

It has been commonly said that, as the vessels contract, there- 
fore the movement of blood becomes more rapid in them, as when 
a river entering a narrow course moves through it with a faster 
stream ; and that then, as the vessels widen, so the stream becomes, 
in the same proportion, slower. But this is far from true. The 
stream becomes slower as the artery or vein becomes narrower by 
contraction; and then, as the tube again dilates, the stream grows 
faster; and then, without any appreciable change of size, it may 
become slower again, till complete stagnation ensues in at least 
some part of the blood-vessel.* I think I can be quite sure that 


* As Mr. Wharton Jones has shown, the retarded stream exiets only when the ves- 
sel is generally contracted, and the accelerated stream when it is generally dilated : 
when a single vessel presents successive enlargements and diminutions of calibre, the 
rate of the stream in it diminishes in the former and increases in the latter. 
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the velocity of the stream, in any vessel of an inflamed part, is 
not wholly determined either by the diminution or enlargement 
of the channel, or by the stagnation or congestion of blood in the 
vessels beyond, That much of the change in rate of movement 
depends on these conditions cannot be doubted; and it may seem 
unnecessary to question their sufficiency for the explanation of 
that change, after Mr. Wharton Jones’s observations, But I think 
other forces must still be considered, whose disturbance may con- 
tribute to the result. Whether we name it vital affinity, or by 
any other terms, or (which may, as yet, be better) leave it 
unnamed, I cannot but believe there is some mutual relation 
between the blood and its vessels, and the tissues, or other sub- 
stances around them, which, being natural, permits the most easy 
transit of the blood, but, being disturbed, increases the hinderances 
to its passage. Such hinderances appear to be produced by the 
addition of salts of baryta, or of potash, to the blood; and by an 
excess of carbonic acid in the blood that should traverse the 
minute pulmonary vessels. The presence ef an excess of urea in 
the blood probably produces the like effect: and some of the facts 
connected with other than traumatic inflammations appear quite 
inexplicable without such an hypothesis as this.* 

II. I mentioned, as the second condition necessary to the healthy 
nutrition of a part, a right state and composition of the blood. In 
former lectures (p. 11, et seq.) I pointed out that, by this state, we 
must understand not merely such purity of the blood that chem- 
istry cannot detect a wrong constituent in it, or a wrong quantity 
of any of the normal ones, but that natural constitution of the 
blood by which it is exactly adapted to every tissue that it has to 
nourish; with an adaptation so exact that chemistry often cannot: 
approach to the determination of whether it is maintained or lost. 

That this adaptation is disturbed, in many cases of inflammation, 
is proved by the instances to which I shall have to refer, in which 
they plainly have their origin in morbid conditions of the blood. 
But I fear that the nature of this disturbance cannot yet be 
chemically expressed, and that the facts which chemistry has dis- 
cerned, in the condition of the blood in inflammations, cannot yet 
be safely applied in explanation of the local process. For, first, we 
observe the phenomena of inflammation where we cannot suppose 

* Since the publication of the first edition of this work, the correctness of the view 
expressed in the text has been fully confirmed by the observations of Mr. Lister, who 


has shown that when the tissues are unhealthy, the blood which flows near them 


acquires properties that render it unfit for transmission through the minute vessels. 
See note to page 286, 
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the whole blood disordered; as after the application of a minute 
local stimulus, such as a foreign body on the conjunctiva: secondly, 
the changes observed in the bleod during inflammations are not 
peculiar to that state, but are found more or less marked in 
pregnancy, and in other conditions in which no inflammatory pro- 
cess exists: and, thirdly, among the changes observed in inflam- 
matory blood, the principal one, namely, the supposed increase of 
fibrine, is ambiguous; it may be at once an increase of fibrine and 
of the white corpuscles of the blood. These two constituents of 
blood, the fibrine and the white or rudimental corpuscles, cannot 
be well separated by any process yet invented; and in all the 
estimates of fibrine, whether in health or in disease, the weight of 
the white corpuscles is included. Now in many inflammations 
these corpuscles are increased; and in such cases we have no 
means of clearly ascertaining how much of an apparent increase of 
fibrine is really such, and how much is due to the corpuscles 
entangled in the fibrine. Till this can be settled, I think we may 
not deduce any of the local phenomena of inflammation from the 
increase of fibrine in the blood; neither, more assuredly, can we 
trace, as some do, the fever and other general signs of inflamma- 
tion to the abstraction of fibrine and albumen by the exudation 
from the blood. 

The other principal changes of the blood in inflammation — 
the diminution of its red corpuscles and increase of water — are 
even less adapted to explain any of the phenomena of the local 
process. Whatever may be their strength or value as facts, they 
are as yet isolated facts, such as we cannot weave into the patho- 
logy of the disease. 

I fear too, that the structural condition of the blood will not, 
more than the chemical, help us to explain the phenomena of 
inflammation. Some of our most worthily distinguished patholo- 
gists have ascribed much to the existence of large numbers of the 
white blood-corpuscles, and their accumulation in the vessels of 
the inflamed parts; indeed, they have taken this for the founda- 
tion of nearly their whole doctrine of inflammation, ascribing to it 
both the stagnation of the blood and the changes it is presumed 
to undergo; such as the increase of the fibrine, and many others. 
But the statements on which they have rested are unsound: their 
observations have been made on frogs, and do not admit of appli- 
cation to our own case, or, perhaps, to that of any warm-blooded 
animal. 

In many frogs, especially in those that are young, or sickly, or 
ill-fed, the white corpuscles are abundant in the blood. They 
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are rudimental blood-cells, such as may have been formed in the 
lymph or chyle; and in these cases they are probably either 
increasing quickly in adaptation to quick growth, or else relatively 
increasing because, through disease or defective nutriment, although 
their production is not hindered, yet their development into the 
perfect red blood-cells cannot take place. But I believe nothing 
of the kind happens in older or more healthy frogs, or in any 
ordinary inflammation in the warm-blooded animals. I have drawn 
blood from the vessels in the inflamed bat’s wing, in which it was 
quite stagnant, and have found not more than one white corpuscle 
to 5000 red ones. I have often examined the human blood in the 
vessels of inflamed parts after death, and have found no more 
white corpuscles in them than in those of other parts. In blood 
drawn from inflamed parts during life, I have found only the same 
proportion of white corpuscles as in blood from the healthy parts 
of the same person. I therefore cannot but accord with the 
opinion, often expressed by Mr. Wharton Jones and Dr. Hughes 
Bennett, that an especial abundance of white corpuscles, in the 
vessels of an inflamed part, is neither a constant nor even a frequent 
occurrence; and I believe that, when such corpuscles are numerous 
in an inflamed part, it is only when they are abundant in the 
whole mass of the blood.* Now, as already stated, they are 
thus abundant in some cases of inflammation; especially, I think, 
in those occurring in people that are in weak health, and in the 
tuberculous; but, even in these cases, I have never seen an in- 
stance in which they were present in sufficient quantity to add 
materially to the obstruction of the blood in the inflamed part, 
nor one in which any influence of theirs could be suspected to 
alter peculiarly the constitution of the blood therein. 

It has Jong been known that when healthy blood is received on 
a glass plate, and immediately examined with the microscope, the 
corpuscles may be seen in about half a minute to run together into 
piles, or rouleaux, which arrange themselves in a small meshed 
network, as in the adjoining figure (4), (Fig. 32). Mr. Wharton 
Jones was the first to point out that if a drop of blood of a patient 
suffering from acute rheumatism, or inflammation, be similarly 
examined, the piles of corpuscles are formed more rapidly and 
run more closely into masses, which have large spaces between 
them (3). By this arrangement the thin clot, outspread on the 


* Dr. Hughes Bennett's researches on Leuco mia have shown that even the 
extremest abundance of white corpuscles in the blood has no tendency either to produce 
or to aggravate inflammations. 
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glass, has the peculiar mottled pink and white appearance, which 
Mr. Hunter observed as one of the characters of inflammatory 
blood. The same condition is observed in the blood of pregnant 


Fia. 32. 





women, and appears natural in that of horses; and in all these 
cases it may be regarded as the chief cause of the formation of the 
buffy coat, inasmuch as the clustered blood-cells, sinking rapidly, 
generally subside to some distance below the surface of the liquid 
part of the blood, before the coagulation of the fibrine is begun. 
This aggregation of the corpuscles does not appear to be due, as was 
at one time supposed, to an increased viscidity of the liquor sanguinis 
owing to an excess of fibrine, for Lister’s observations have shown 
that they aggregate quite as closely after the removal of the fibrine, 
as they did before. 

Some have supposed that a similar adhesion of the blood~cells 
may occur in the vessels of an inflamed part, and produce or 
materially affect the inflammatory process. I have seen nothing 
of the kind in either the inflamed bat’s wing or in the vessels of 
inflamed organs examined after death. When the blood is not 
stagnant the corpuscles are indeed closely crowded, but they are 
not clustered, nor do they appear adherent: neither does such 
clustering appear even in stagnant blood; the change here appears 
to be a diffusion of the colouring matter, so that the outlines of 
individual blood-cells cannot be seen, and all the contents of the 
vessel present an uniform bright carmine tint.* 

* The adhesion of the corpuscles of the blood to each other, and to the inner surface 
of the walls of the vessels of an inflamed part, has of late engaged the attention of 


pathologists. Mr. Lister has especially investigated this subject, and has reached seve- 
rel yery important conclusions. In the vessels of a healthy part neither the red, nor 
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But although we can see so little of the changes that may ensue 
in blood thus stagnant or much retarded, yet we may be nearly 
sure that the blood in an inflamed part does undergo important 
changes, when we remember what general effects, what constitu- 
tional disturbance, may ensue in the train of an inflammation of 
purely local origin. Changes probably ensue in the blood similar 
to some of those that we shall have to trace in the lymph effused 
from it into the parts around the vessels; particles of fibrine may 
coagulate in it, and corpuscles like those of lymph may be formed 
and degenerate within it; and these, when the stagnation is not 
constant, or is incomplete, or is passed away, may be carried into 
the general circulation, infecting the whole blood, exciting general 
disturbance, as in traumatic fever, or producing various and wide- 
extended suppurations, as in the purulent diathesis following local 
injury. All these, and many other concomitants of inflammation, 
may be reasonably ascribed, at least in part, to the changes that 
the blood undergoes in the inflamed tissue; but I must repeat. 
that nothing that either the microscope or chemistry has yet dis- 
cerned will suffice to explain these changes: they belong rather 
to the theory than to the facts of inflammation. 


III. The third enumerated condition for the healthy nutrition 
of a part is a certain influence of the nervous force. The change 
that this undergoes in an inflamed part is, therefore, next to be 
considered ; or, rather, the evidence that it is changed is to be 
cited; for, as we have no exact knowledge of the manner in which 
the nervous force operates in ordinary nutrition, so neither can 
we tell how its operation is affected in inflammation, though we 
may be sure that it is not normal. 

The expression that the nerves of an inflamed part are in an 


white corpuscles exhibit any tendency to adhesiveness. When the part is irritated or 
inflamed, both kinds of corpuscles acquire such a degree of adhesiveness as makes them 
stick to each other and to the walls of the vessels, and it is through this that the stasis, 
or ‘stagnation of blood’ in the part, is occasioned. Mr. Lister, however, believes 
that the amount of adhesion in these cases is never greater than that which 
is exhibited by the corpuscles taken from a healthy part when examined outside the 
body, as on a plate of glass. So long therefore as the blood flows through the vessels 
of a healthy part, no adhesion of the corpuscles either to each other, or to the walls of 
the vessels, takes place. But when, through the application of an irritant, the healthy 
state of the tissues is changed, then they assume towards the blood the relation of 
dead, or inorganic, matter, upon which adhesiveness of the corpuscles occurs, and in- 
flammatory congestion is occasioned. 

Many recent experiments on the frog’s web (H. Weber, Miiller’s Archiv, 1853), 
(Sehuler, Wiirzburg Verhandl. B. iv. H. iii.); (Gunning, pamphlet, Utrecht, 18657) ; 
(Lister, Phil. Trans., 1858), made, either after tightly applying a ligature around the 
limb, or even after amputation, show that accumulation of corpuscles may be produced 
in a part even when cut off partially, or entirely, from the rest of the body, by the 
application of the various irritants which produce it in the perfect limb. Inflamma- 
tory congestion is, therefore, quite independent of the general circulation. 
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‘excited ’ state,’ is suggested by the existence of pain; by a slight 
stimulus being acutely felt; by the natural heat, or a slight 
increase of the heat, being felt as a burning; and by the part 
being, even independent of any known stimulus, the seat or source 
of subjective pains and heat. But the very frequent cases in 
which pain exists, and abides long, without any other sign of 
inflammation, and the cases in which the pain bears no kind of 
proportion to those other signs, or to the effects of inflammation, 
— these may suggest that, besides this ‘excited’ state of the 
nervous force, which is felt as pain in the inflamed part, there 
may be some other state by which the nervous force is more 
intimately connected with the inflammatory process; a state of 
disturbance, which may, indeed, be felt as pain, but which more 
properly affects the influence of the nervous force in the process of 
nutrition. 

We obtain some evidence of the existence of such a state in the 
fact that, without relation to pain, it is communicable from the 
nerves of inflamed parts to those of other parts; in which parts, 
then, a kind of sympathetic inflammation may be generated. 
This transference or communication of the disturbance of nervous 
force is, indeed, evident enough in relation to that state which is 
felt as pain; for pain is not limited to the inflamed part, but is 
diffused around it, and is, in sympathy, often felt where no other 
sign of inflammation exists. But besides, and sometimes, I repeat, 
independent of this condition which is felt as pain, the inflamma- 
tory condition, if I may so name it, of the nervous force may be 
similarly communicated or transferred. The simplest may be the 
most proving instances. Whoever has worked much with micro- 
scopes may have been conscious of some amount of inflammation 
of the conjunctiva, in consequence of over-work. Now the stimulus 
exciting this inflammation has been directly applied to the retina 
alone; and I have often had a slightly inflamed left conjunctiva, 
after long working with the right eye, while the left eye has been 
all the time closed. I know not how such an inflammation of the 
conjunctiva can be explained, except on the supppsition that the 
excited state of the optic nerve is transferred or communicated to 
the filaments of the nerves of the conjunctiva, generating in them 
such a state as interferes with its nutrition. It is true that, in 
these simpler cases, the retina is not itself evidently inflamed ; 
but after yet severer stimulus it commonly is so, and the conjunc~ 
tiva shares in the evil effects of the communicated stimulus; 
effects which we cannot ascribe to any alteration in the blood, or 
the size of the blood-vessels. 
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I may mention another case; the occurrence of inflammation 
of the testicle in cases of severe irritation of the urethra. The 
most unexceptionable cases of the kind are those in which the 
irritation is produced by a calculus impacted in a healthy urethra. 
T have a specimen,* in which extensive deposits of lymph and pus 
are seen in the testicle of a man, in whose urethra a portion of 
calculus was impacted after lithotrity. Here is such an inflamma- 
tion as we cannot refer to disease of the blood, and attended 
by such changes as we cannot explain by any enlargement or 
paralysis of the blood-vessels: nor do I know how it can be at all 
explained, except by the disturbance of the exercise of the nervous 
force in the testicle, which disturbance was excited by transference 
from the morbidly affected nerves of the primary seat of irritation 
in the urethra. 

In like manner, I believe that the extension or transference of 
inflammation, after or with pain, may be ascribed, at least in 
part, to the coincident transference of the disturbed plasturgic 
force of the nervous system. In paroxysms of neuralgia, we see 
sometimes a transient inflammatory redness or cedema of the part ; 
so, when a more abiding pain has been excited, by sympathy with 
some inflamed part, there may presently supervene the more 
palpable effects of inflammation. 

I feel that in discussing such a point as this, one passes from 
the ground of demonstrable facts; but there is, I hope, less fault 
in this than in the belief that the very little we can see of a 
morbid process can guide us to its whole pathology. When we 
look at an inflamed part, we should not think that, if we could see 
its blood-vessels and test its blood, we should detect all that is in 
error there: rather, we should think that all the forces are at 
fault which should be concurring to the due maintenance of that 
part; and while we are ignorant of the nature of some of these 
forces, it is better that their places in our minds should be occupied 
by reasonable hypotheses, than that they should be left blank, or 
be overspread with the tinge of one exaggerated theory, such as 
those are which ascribe all inflammation to a change in some one 
of the conditions of nutrition. 


IV. The last condition necessary to healthy nutrition in a part 
is the natural or healthy state of the part itself. 


* Museum of St. Bartholomew's Hospital, Ser. xxviii. No. 55. 
tT In the second lecture the effects produced upon the nutrition of a part by the divi- 
sion or irritation of the nerves going to it, has been discussed. 
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The manner in which this is changed in the inflammatory state 
cannot be well considered till an account has been given of the 
exudation that takes place from the blood-vessels, and of some 
other changes in the very process of nutrition. Let it, for the 
present, suffice to say (1), that a change in the condition of a part 
involving a disturbance in the nutrition of the proper textural 
elements, may be the cause, independently of blood-vessels or 
nerves, of an inflammation in it, as in wounds, lodgement of 
foreign bodies and other injuries of non-vascular and other parts; 
and (2) that when an inflammation is thus, or in any other way, 
established, the proper elements of the affected part continually 
suffer change. Such changes are due, first, to the degenerations 
which, as in other cases of hindered nutrition, the elemental 
structures spontaneously undergo: and, secondly, to the penetra- 
tion of the inflammatory product into them and the interstices 
between them. Each of these sources of change may, in different 
cases, predominate: in certain cases, it is probable that one alone 
of them may be effective; and either or both of them may affect 
either the elemental structures that are already perfected, or, 
probably, in a greater degree, the materials that are in progress of 
development.* 

All these things will be subjects of future lectures; but, before 
proceeding to them let me add a few words, to prevent misunder- 
standing. 

I have spoken so separately of the changes in the several con- 
ditions of nutrition, that I may have seemed to imply that in- 
flammation may consist in the disturbance sometimes of one, 
sometimes of another, of these states. It is true that inflammation 
may have its beginning in any one of these conditions. Indeed there 


* At this place it may not be amiss to advert to the very striking experiments of 
Mr. Lister (Phil. Trans. 1858), on the influence exercised by irritants on the pigment 
cells in the frog’s web and on the movements of the cilia, which indicate that an im- 
param in the functional activity of the tissues is the essential occurrence which 
eads to inflammatory stasis of the blood. For it appears that all agents capable of 
causing inflammatory congestion when applied to a vascular part, produce, by their 
direct action upon the tissues, a state quite distinct from death, in which, nevertheless, 
the powers of the tissues are completely prostrated for the time being, and that a 
greater or less degree of this temporary loss of power invariably occurs as a primary 
effect of irritation if carried sufficiently far to induce any inflammatory congestion. 
If the action of the irritant is not too powerful, or if its application is not too pro- 
longed, then the derangement in the functions of the textures is oy restored, 
along with, and apparently as 8 consequence of, which restoration the vascular conges- 
tion terminates, and the blood flows along its vessels in the usual manner. These 
observations on the state of the tissues are in tn gue harmony with those made by 
the same author upon the blood corpuscles which, as stated in the note to p. 236, 
appear to acquire adhesiveness in an irritated part in consequence of the affected 
tissues ceasing to maintain their normal vital relations to the blood. 
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is not one of them that has not been made the cause of inflammation 
by some one who has looked at the subject from too narrow a 
point of view,—as in an alteration of the blood in rheumatism, in 
an alteration of the nervous force in irritation of the retina, in an 
alteration of the proper elements of the tissue in inflammation of 
the cornea; but, probably, it is never fully established without 
involving in error all the conditions of nutrition; and both the 
manner in which they may be thus all involved, and their subse- 
quent changes, should be studied as concurrent events, rather than 
as a series of events, of which each stands in the relation of a 
consequence to one or more of those that preceded it. Nowhere 
more than here is the mischief evident, of trying to discern in the 
economy of organic beings a single chain or series of events, 
among which each may uppear as the consequence of its immediate 
predecessor: most fallacious is the supposition that, starting from 
a turgescence and stagnation of blood in the vessels of a part, we 
may explain the pain, the swelling, the heat, and all the other 
early and consecutive phenomena of inflammation. The only 
secure mode of apprehending the truth in this, as in every other 
part of the economy of living beings, is by studying what we can 
observe as concurrent, yet often independent, phenomena, or as 
events that follow in a constant, but not necessarily a consequent, 
order. 
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LECTURE XIV. 
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Tus state described in the last lecture may, without further change, 
cease and pass by, and leave the part, apparently, just as it was 
before. And there are two chief modes in which this may happen ; 
namely, by resolution or the simple cessation of the inflammation, 
and by metastasis, in which, while the inflammation disappears 
from one part, it appears in another. So far as the inflamed part 
itself is concerned, I believe the changes are in both these cases 
the same, and consist in a more or less speedy return to the normal 
method of circulation, and the normal apparent condition of the 
blood and of the nerves; the tissue itself presenting no change of 
structure. 

I do not know that any description of the process of recovery, 
from the inflammatory state, would tell more than is implied by 
calling it a gradual return to the natural state, a gradual retracing 
of the steps by which the natural actions had been departed from. 
As it has been watched in the frog’s web, and in the bat’s wing, 
the vessels, that were filled with quick-flowing blood, become 
narrower, the streams in them also becoming slower, and less 
gorged with red blood-corpuscles, till the natural state is restored. 
The pulsating or slower streams are equalized with those about 
them, and, gradually making their way into the stagnant columns, 
drive them on or disperse them. In the frog, clusters of blood- 
corpuscles have been seen to become detached, by a stream 
breaking-off portions of the stagnant blood, and then to float into 
the current, where, gradually, they disperse. So,, too, in the 
tadpole, after injury, I have seen fragments of fibrine, washed 
from the blood in the vessels of the injured part, floating in some 
distant vessels. Virchow’s and Kirkes’s observations leave no 
doubt that similar changes may occur in the warm-blooded animals, 
and may be the source of great evil by carrying the materials of 
diseased or degenerate blood from a diseased organ to one that 
was previously healthy (p. 109). 

R 
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It may be difficult to explain this recovery in the case of com- 
plicated inflammations. When a slight mechanical stimulus has 
been applied and the vessels, after contracting, have dilated, we 
may see some signs of weakened muscular power, in the fact that 
the same stimulus will not make them contract again; and then 
their gradual recovery may be the consequence of their regaining 
their weakened and exhausted power, just as a wearied muscle does 
when left at rest. This must always be one element in the 
recovery of the natural state, by a part that has been inflamed ; 
indeed, it is probably that part of recovery which is most slowly 
achieved. Still, it is, probably, only one element in the process 
of recovery. In an inflammation in which all the conditions of 
nutrition are at fault, each must recover its normal state; but, of 
the manner in which they severally do so, we have no knowledge. 
The order in which they are restored is scarcely less uncertain : 
probably it is not constant, but may depend in great measure, on 
the order in which they were involved in error. But we have no 
clear facts in this matter; only we may observe, that in many 
cases, if we correct the error of one of the conditions of nutrition, 
the rest will be more apt to correct themselves. Thus, of the 
remedies for inflammation, few can act upon more than one of the 
conditions on which it depends; yet they may be remedies for the 
whole disease; for, as it were, by abstracting one of its elements, 
they destroy the consistence and mutual tenure of the rest. 

The cessation of the disease may be regarded as the most perfect 
cure of which inflammation admits. It is in many cases an 
unalloyed advantage; but in some it is not so, though the local 
change may be the same; for materials accumulated in the 
stagnant blood of the inflamed part, or absorbed from its morbidly 
altered tissues, may, when the inflammation subsides, pass into 
the general current of the blood, and infect its whole mass, or 
disturb the nutrition of an organ more important than that which 
they have left. Such are the events of the metastasis of gout, and 
the premature subsidence of cutaneous eruptions. 


We have now considered how, in the inflammatory state, the 
conditions of nutrition are affected: and, in a future lecture, I 
hope to show how a change in any one of these conditions may 
appear as the cause of inflammation, by being the first in the 
series of changes, in which, in the complete morbid process, they 
are all involved. 

The next subject may be the changes in the nutritive process 
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itself; those which are commonly observed as the effects of inflam- 
mation, when the process does not subside in the manner just 
described. They are chiefly manifest (1) in a change of the 
material that is separated from the blood into or upon the affected 
tissue; and (2) in changes of the tissue itself. These changes 
usually coincide: and it may be generally said, that in all inflam- 
mations, at least of vascular parts, there is at once an increased 
exudation of fluid from the blood-vessels, and a deterioration of 
the structures, of the affected part. Either of these events may, 
in certain cases, predominate over the other; in some instances, 
one alone of them may be observed ; but they so generally concur, 
that a natural division of the inflammatory changes of the nutritive 
process may be into those that are productive and those that are 
destructwe. 

Adopting, then, such a division, as of the effects of inflammation, 
the description of the productive changes will include the histories 
of the several effusions or exudations from the blood-vessels into 
the inflamed part, their developments, degenerations, and other 
changes. In the account of the destructive effects may be com- 
prised that of the various defects of nutrition, the degeneration, 
absorption, ulceration, and death, to which the proper elements of 
the inflamed part, and, with them, the products of the inflam- 
mation, are liable. 

I proceed, then, to these histories; and first of the products of 
inflammation or inflammatory exudations. 

The materials that may be effused from the blood-vessels of 
inflamed parts are chiefly these : serum ; blood; lymph, or inflamma- 
tory exudation especially so-called; and mucus. The last two may 
be regarded as primary forms, from which, by development, or 
degeneration, many others may be derived. 

I. The effusion of serum, except as the result of the lowest 
degrees of inflammation, or as a diluent of other products, is 
probably a rare event. That which is usually regarded as a 
serous effusion in inflammation, is, in many cases, a fluid that 
contains fibrine or a fibrogenous substance, which coagulates on 
exposure to the air and resembles the liquor sanguimis rather 
than mere serum. It is this kind of effusion on which Vogel* has 
fully written, under the designation of ‘ Hydrops fibrinosus.’ <A 
good example of it may be seen in the fluid contained in blisters, 
raised by the action of cantharides or heat applied to healthy 


* Pathologische Anatomie, p. 23, 
R2 
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persous, And another form of liquid effusion differs from serum, 
in that, though it does not coagulate, it contains a material 
capable of organization into cells: such is the fluid that fills the 
early vesicles of herpes, eczema, and some other cutaneous 
diseases. 

The fluid that contains fibrine, and is most generally described 
as a serous effusion may have the ordinary aspect of serum; more 
rarely it is colourless or opalescent, like the liquid part of the 
blood which one sees collecting for the formation of a buffy coat. 
The fibrine that it contains may remain in solution, or without 
coagulation, for an indefinite time within the body, but will 
coagulate readily when withdrawn. For example, the so-called 
serous effusion which is abundant in the integuments near the 
seat of an acute inflammation in deeper parts, and which flows 
out like a thin yellowish serum, after death, will soon form a soft 
jelly-like clot, that is made succulent with the serum soaked in it. 
The fibrine appears tough, opaque-white, and stringy, when the 
fluid is expressed from it, and shows all the recognized characters 
of the fibrine of the blood. Thus, to mention but one case which 
was remarkable for the delay of the coagulation. A man received 
a compound fracture of the leg, and it was followed by phlegmo- 
nous inflammation and abscesses up the limb. As soon as the 
inflammation had subsided enough, the limb was amputated ; and, 
three days afterwards, in examining it, a quantity of serous- 
looking fluid oozed from the cut through the integument. I 
collected some of this, and, after four hours, it formed a perfect 
fibrinous clot; yet the fibrine in this case had remained among 
the tissues without coagulating, for three days after the death of 
the limb and for many more days during the life of the patient. 

Such, too, are the effusions like serum in blisters raised on the 
skin by heat or cantharides ; such the serous effusions of peritonitis, 
as in hernia, and of many cases of pleurisy and pericarditis, All 
these fluids, though they may retain their fluidity for weeks or 
months within the body, during life, may yet coagulate when they 
are removed from the body. With these, too, may be reckoned, 
but as the most nearly serous of the class, the fluid of common 
hydrocele; for I have seen a small coagulum form in such fluid 
spontaneously; and the presence of fibrine may always be proved 
by the formation of a clot when a small piece of blood-clot, or of 
some organized tissue, is introduced into the fluid. 

' One can rarely tell why the coagulation of the fibrine in these 
cases should be delayed: there. are, here, the same difficulties as 
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are in all the exceptions from the general rules of the coagulation 
of the blood. But, it may be observed, the delay of the coagula- 
tion is a propitious event in all these cases; for, so long as the 
effusion is liquid, absorption may ensue on the subsidence of the 
inflammation; but absorption is more unlikely and tardy when 
the fibrine has coagulated. Thus, large quantities of fluid, which, 
we may be sure, contained fibrine, may disappear by absorption 
from the seats of acute rheumatism or gout, or from the pleura or 
peritoneum, or from the subcutaneous tissues, and leave only 
inconsiderable adhesion, or thickening of the affected part. But, 
on the other hand, when, in the game class of cases, the fibrine 
coagulates, it may be organized, and the usual consequent phe- 
nomena of inflammation will ensue. Thus it is in the cases of 
what has been called solid cedema, where, in the neighbourhood of 
acute inflammation, an effusion long abides with all the characters 
of ordinary serous cedema; but, at length, the tissues are found 
indurated and adhering, the cedema having consisted in the effusion 
of serum with fibrine, which has coagulated and become organized 
in the seats of its effusion. Thus, too, it is that the damage done 
by rheumatism in a part is, on the whole, in direct proportion to 
the length of time it has subsisted there, and the opportunity 
given by time for the coagulation of the fibrine. 

From what I have said, it will appear that nearly all of what 
are called serous effusions in inflammation are effusions of fluid 
containing either fibrine, or a material that will organize itself into 
cells, But it may be said that we often find, after death, effusions 
which contain nothing but the constituents of serum though pro- 
duced in an inflammatory process. If, however, we examine these 
cases more closely, they will appear consistent with the others: 
some of the fluids will coagulate if kept for several hours, or if 
mixed with other serous fluids, or if fragments of fibrine be placed 
in them; in others we find flakes of molecular matter, indicating 
that fibrine had been already coagulated, or that corpuscles had 
been formed, but that subsequently they were disintegrated, or 
even partially dissolved; and in some we may belieye that similar 
materials were decomposed in the last periods of life, or after 
death. 

On the whole, it seems sure that an effusion of serum alone is 
a rare effect of inflammation, and that generally it is characteristic 
of only the lowest degrees of the disease. Among the instances of 
it are, probably, the cases of the chronic forms of hydrops articuli, 
some forms of hydrocephalus, and some cases of inflammatory 
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cedema of the mucous membrane, as in the oedema of the glottis, 
and chemosis of the conjunctiva. 

In the nearly constant fact of the presence of organizable 
materials in the products of inflammation, we have one evidence 
of the likeness between inflammation and the normal process of 
nutrition, and of ita difference from the merely mechanical ob- 
structions or stagnations of the blood. In these, the material 
effused from the blood is usually the merely serous part: the fluids 
of anasarca and ascites will not coagulate; they present neither 
fibrine nor corpuscles, except in the cases of extremest obstruction, 
when, as in cases of ascites from advanced disease of the heart, 
one may find flakes of fibrine floating in the abdomen, or masses 
of it soaked and swollen-up with serum.* 


II. The second of the so-called inflammatory effusions is Blood. 

Among the effusions of blood that occur in connection with the 
inflammatory process, many, as Rokitansky has explained, are 
examples of hemorrhage from rupture of the vessels of lymph 
recently become vascular. The new vessels, or their rudiments, 
are peculiarly delicate; and being apt to rend, like the vessels of 
new granulations, with a very slight force, especially when they 
are made turgid or dilated by an attack of inflammation of the 
lymph, they will commonly be sources of considerable bleeding. 
So, for example, it probably sometimes happens when, as the 
expression is, an hydrocele is converted into an hematocele ; some 
lymph becoming vascular, and being submitted to even slight 
violence, its vessels break, and blood is poured into the sac. So, 
too, probably, it is with many or all the cases of what are called 
hemorrhagic pericarditis. But of these, which may be called 
secondary hemorrhages, I will speak hereafter. 

Primary effusions of blood, i. e. effusions of blood poured from 
the ruptured vessels of the inflamed part, and mingled with the 
lymph or other inflammatory product, appear to be rare in some 
forms or localities of inflammation, but are almost constant in 
others. Thus, e& g. in pneumonia, extravasated blood-corpuscles 

* It has been supposed that, in mechanical dropsies, the effasion of serum takes place 
through the walls of the small veins, and that in inflammations an equally mechanical 
effusion of liquor sanguinis takes place through the walls of the capillaries and small ar- 
teries; and this supposition is assumed for an explanation of the difference between a 
dropsical and an inflammatory effusion. But I think that, in amerely mechanical obstruc- 
tion of the blood, as by disease of the heart, or compression of veins, the pressure of the 
blood cannot but be increased alike in the veins, capillaries, and arteries, and that, in 
correspondence with this uniformly diffused pressure, the increased effusion will take 
place at once through all these yessels, in direct proportion to the permeability of their 
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give the sputa their characteristic rusty tinge. In the inflammatory 
red softening of the brain, blood is also commonly effused ; and the 
condition of the vessels, which I described in the last lecture (p. 
223) may well account for their rupture. There are also other 
cases of these effusions of blood in inflammation; but I believe 
these imply no more than accidents of the disease. 

We must not confound with hemorrhages the cases in which 
the inflammatory products are merely blood-stained, i.e. have 
acquired a more or less deep tinge of blood, through the oozing of 
some dissolved colouring matter of the blood. The natural colour 
of inflammatory exudations is greyish or yellowish-white, and, 
even when they have become vascular, their opacity in the recent 
state prevents their having any uniform tint of redness visible to 
the naked eye. When inflammatory products present the tinge of 
redness, it is either because of hemorrhage into them, or because 
they have imbibed the dissolved colouring matter of the blood: 
and when this imbibition happens during life, or soon after death, 
it is important, as implying a cachectic, ill-maintained condition 
of the blood, in which condition the colouring matter of the 
corpuscles becomes unnaturally soluble. Thus, blood-stained 
effusions are among the evil signs of the products of inflammation 
during typhus, and other low eruptive fevers, in syphilis, and in 
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ITI. Serous effusions, then, appear to be rare as the results of 
inflammation; and effusions of blood are but accidents in its 
course. The characteristic primary product of the inflammatory 
process is the liquid which the elder writers named ‘lymph,’ 
‘coagulating or coagulable lymph,’ and which more lately has been 
called ‘ exudation,’ or ‘inflammatory exudation.” It is, probably 
always, at its first exudation, a pellucid liquid, which passes through 
the blood-vessels, especially the capillaries of the inflamed part; 
or, perhaps, only from them,f and its most characteristic general 


* It is to be regretted that we have no distinct appellation for this substance. To call 
it ‘lymph ’ is objectionable, while, already, the same word is employed for the fluid in 
the fyeicbiatic vessels, with which it is probably not identical, though they are in many 
respects similar, And the term ‘exudation’ is yet more objectionable, since it has 


to be employed as well for the act of separation from the b as for the material 
separated ; or, even if it be limited, as the Germanized ‘ Exsudat’ is, to what has oozed 


from the blood, still, it is equally applicable to all the liquid products of inflammation, 
and not more to any one of them than to the serum of a y, or the material separa- 
ted for normul nutrition. On the whole, in accordance with the generally good rule 
of retaining an old term till a better new one is proposed, the words ‘inflammatory 
lymph’ appear least improper. 

f See a remarkable case by Mr. Bowman; Lectures on the Eye, p. 44. 
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properties are, that it is capable of organization, even while its 
external circumstances remain apparently the same, and that, thus 
organized, it may proceed by development to the construction of 
tissues like the natural structures of the body. 

The form assumed by inflammatory lymph in its primary orga-~ 
nization is not alwaysthesame. There are, rather, two chief forms 
of organization, which, though they are often seen mixed in the 
same material, are yet so distinct as to warrant the speaking of 
two varieties of inflammatory lymph, by the names of fibrinous 
and corpuscular.* 

To the fibrinous variety belong, as typical examples, all the 
instances in which inflammatory lymph, effused as a liquid, 
coagulates into the solid form and yields, when the fluid is pressed 
from the solid part, either an opaque-whitish, elastic substance, 
having the general properties of the fibrine of the clot of blood, or 
the softer, and, as it is supposed, the less perfect or less developed, 
fibrine of the chyle or the absorbed lymph. 

Such examples of nearly pure fibrinous inflammatory lymph are 
found, in the cases already referred to, among what have been 
supposed to be effusions of mere serum. Such are many instances 
of effusions produced by blisters and other local irritations of the 
skin in healthy men: such, too, are most of the effusions in acute 
inflammations of serous membranes, especially in those of traumatic 
origin, and in those that occur in vigorous men. If, in any of 
these cases, the lymph be examined after coagulation, it may be 
hard to distinguish it from the fibrine of the clot of blood. The 
layers of fibrinous lymph thus formed may be known to the naked 
eye, when on serous membranes, by their peculiar elasticity and 
toughness, their compact and often laminated structure, their 
greyish or yellowish-white and semi-transparent aspect, and their 
close adhesion to the membrane, even before they have become 
vascular. 

In the corpuscular variety of inflammatory lymph, no coagulation, 
in the ordinary sense of the word, takes place; but corpuscles form 
and float free in the liquid part. Typical examples of this variety 
are found in the early-formed contents of the vesicles of herpes, 
eczema, pemphigus and vaccinia; in the fluid of blisters raised in 
cachectic patients; in some instances of pneumonia; and in some 
forms of inflammation of serous membrane. 

The lymph, or exudation-corpuscles or cells, found in such 


__* Corresponding varieties are distinguished or implied by Vogel, p. 30, Dr. Andrew 
Clark (Medical Gazette, vol. xliii. p. 286), and others, Te 
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lymph as this, present numerous varieties in their several develop- 
ments and degenerations; but, in their first appearance, resemble 
very nearly the primordial condition of the corpuscles of chyle and 
absorbed lymph, the white corpuscles of the blood, and those of 
granulations.* 

The first discernible organic form in the lymph of herpes, for 
example, is that of a mass of soft, colourless, or greyish-white 
substance, about 5,4,,th of an inch in diameter, round or oval, 
pellucid, but appearing, as if through irregularities of its surface, 
dimly nebulous or wrinkled. It does not look granular, nor is it 
formed by an aggregation of granules; nor, in its earliest state, 
can any cell-wall be clearly demonstrated, or any nucleus, on 
adding water. But, in a few hours, as ‘the development of this 
cell-germ proceeds, a pellucid membrane appears to form as a 
cell-wall over its whole surface; and now, when water is added, it 
penetrates this membrane, raising-up part of it like a clear vesicle, 
while upon the other part the mass retreats, or subsides, and 
appears more nebulous or grumous than before. In yet another 
state, which appears to be a later stage of development, the action 
of water not only raises up a cell-wall, but breaks-up and disperses 
the outer part of the contents of the cell, and exposes in the in 
terior a nucleus which is commonly round, clearly defined, pellucid, 
and attached to the cell-wall.f 

From the various developments of these cells are derived, in 
the products of inflammation, all the several forms of corpuscles 
that are described as plastic cells, fibro-cells, caudate or fibro- 
plastic cells, and some forms of filaments. These correspond with 
the development of granulation-cells, already described (p. 138). 
On the other hand, from their various degenerations, descend those 
known as pus-corpuscles, granule-cells, granule-masses, inflam~- 
matory globules, and much of the molecular and debris-like 
matter that makes inflammatory effusions turbid. 

The examples of inflammatory lymph which I have quoted are 
such as may be considered typical of the two varieties: the first, 

* I have already (p. 139) referred to this fact of a single rimordial form existing 
in the rudiments of many structures, which in later periods of their existence are 
Widely different. It is a repetition of a fact in the first development of beings. In 
the early embryo, the most ultimate forms are developed from a nearly uniform mass 
of primordial embryo or germ-cells. And so it is in later life; many of both the nor- 
mal and the morbid structures start from one primordial form, and, thence proceeding, 
diverge more and more widely in attaining their several perfect shapes. 

t It may be that the cell-forms met with in the fluid of herpes, and other vesicular 
eruptions, are devcloped from the nuclei, or immature cells of the deeper layers of the 


epidermis, which, owing to the separation and elevation of the superficial cuticular 
layers during the vesicular formation, become detached, and float freely in the fluid. 
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in which, spontaneously coagulating, it presents fibrine, either 
alone or mingled with very few corpuscles; and the second, in 
which corpuscles are found alone, or with only a few flakes of 
fibrine. But, in a large number of examples of inflammatory 
lymph, the fibrine and the corpuscles occur together, mixed in 
various proportions, the one or the other preponderating. Such 
instances of mixed lymph are found in the fluid of blisters in all 
persons not in full health; in all but the freshest inflammations of 
serous membranes; in most of the inflammatory deposits in 
cellular tissue, and in most of the viscera; and in the false mem- 
branes of croup and other similar inflammations of mucous 
membranes. 

Now, in general, and in the first instance, the proportions of 
fibrine and of corpuscles that are present in the lymph of an 
inflammation, will determine the probability of its being organized, 
or of its degenerating. The larger the proportion of fibrine in 
any specimen of inflammatory lymph (provided it be healthy 
fibrine), the greater is the probability of its being organized into 
tissue; such as that of adhesions, indurations, and the like. On 
the other hand, supposing the other conditions for development 
or degeneration to be the same, the larger the proportion of 
corpuscles in lymph, the greater is the probability of suppuration 
or some other degenerative process, and the more tardy is any 
process of development into tissue. In other words, the prepon- 
derance of fibrine in the lymph is generally characteristic of the 
‘adhesive inflammation;’ the preponderance of corpuscles, or 
their sole existence, in the liquid, is a general feature of the 
‘suppurative inflammation.”* 


* In this view, the fibrinous and the corpuscular varieties of lymph nearly corres- 
pond with those which Dr. Williams, in his Principles of Medicine, and others, have 
named plastic and aplastic; but they do not completely do so. In different instances 
of both varieties, very diverse degrees of plastic property may be found; and the oecur- 
rence of development or degeneration depends on many things besides the primary 
characters of lymph. They more nearly git ters with what Rokitansky (Patholo- 
gische Anatomie, i, 96) has distinguished as fibrinous and croupous; the varieties 
which he names croupous a, A, and +, representing the several grades of lymph in 
which the corpuscles gradually predominate more and more over the fibrine, and as- 
sume more of the characters of the pus-cell. I would have used his terms, but that, 
in this country, we have been in the habit of considering croupous exudations to be 
peculiarly fibrinous. 

I described the healing of subcutaneous wounds as usually accomplished by a fibrin- 
ous rnuterial, and that of open wounds by cells which, with their intercellular substance, 
developed into fibres. These materials exactly correspond in appearance and 
modes of development with the fibrinous and corpuscular varieties of inflammatory 
lymph. And what was then said of the liability of the cells formed in the repair of 
open wounds to be arrested in their development or to degenerate into pus and 
lower forma, and of the consequent insecurity of this mode of repair as compared with 
- aaa is confirmed by the corresponding history of the two varieties of 
ymp 
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The knowledge of this fact may help us to learn the several 
conditions on which, in the first instance, depend these two forms 
of inflammation, the contrast between which has lost none of its 
importance since the time of Hunter. I will therefore at once 
enter on this question ;—what are the conditions that determine 
the production of one or the other variety of lymph; the fibrinous, 
which, apt for development, is as the symbol of the adhesive 
inflammation, or the corpuscular, which, prone to degenerate, may 
be that of the suppurative inflammation ? 


The conditions which are chiefly powerful in determining the 
character and tendency of ee lymph, are three; 
namely— 

1. The state of the blood ; 

2. The seat of the inflammation; 

3. The degree of the inflammation. 

First, in regard to the influence of the state of the blood in 
determining the characters of an inflammatory product, Rokitansky 
has happily expressed it by saying that ‘the product of the inflam- 
mation exists, at least in part, in its germ preformed in the whole 
blood.’ Some, indeed, have supposed that lymph is only the 
liquor sanguinis exuded in excess through the walls of the blood- 
vessels; but of this opinion we cannot be sure, and many facts, 
such as the occurrence of inflammatory lymph which does not 
spontaneously coagulate, e.g. in herpes, will not agree with it. 
Still, it is not difficult to show that a certain character is commonly 
impressed by the state of the blood on the inflammatory product 
from it.* 

I will not refer here to the cases of inoculable diseases, in which 
some of the morbid material that was in the blood may be 
incorporated with the product of a local inflammation, though in 
these the correspondence of the blood and the inflammatory 
product is manifest enough ; but I will refer to cases that may 
show a more general correspondence between the two, a corre- 
spondence such that, according to the state of the blood, so is the 
lymph more fibrinous or corpuscular ; more characteristic of the 
adhesive or of the suppurative inflammation. 

Some of the best evidence for this is supplied by Rokitansky, 
in the first volume of his ‘ Pathological Anatomy ;’ a work that I 
cannot again mention without a tribute of respect and admiration 


a See Ormerod: Lectures on Valvular Disease of the Heart.— Medical Gacetie, 
1. 
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for its author, since in it, more than in any other of his writings, 
he has proved himself the first among all pathologists, in knowledge 
at once profound, minute, and accurate, in power of comprehending 
the vastest catalogue of single facts, and in clear discernment of 
their relations to one another, and to the great principles on which 
he founds his systems. In this work, he has shown clearly, that 
the characters of inflammatory deposits, in different diatheses, 
correspond very generally and closely with those of the coagula 
found in the heart and pulmonary vessels; and that, in general, 
the characters of inflammatory lymph, formed during life, are 
imitated by those of clots found in the body after death, when the 
fibrine of the blood may coagulate very slowly, and in contact with 
organic substances. 

Other evidence may be obtained by examining the products of 
similar inflammations excited in several persons, in whom the state 
of the blood may be considered dissimilar. And here, the evidence 
may be more pointed than in the former case; for, if it should 
appear that the same tissue, inflamed by the same stimulus, will, in 
different persons, yield different forms of lymph, we shall have 
come near to certainty that the character of the blood is that which 
chiefly determines the character of an inflammation. 

To test this matter, I examined carefully the materials exuded 
in blisters, raised by cantharides-plaisters, applied to the skin in 
thirty patients in St. Bartholomew’s Hospital. Doubtless, among 
the results thus obtained, there might be some diversities depend- 
ing on the time and severity of the stimulus applied; still, it 
seemed a fair test of the question in view, and the general result 
proved it to be so. For, although the differences in the general 
aspects of these materials were slight, yet there were great 
differences in the microscopic characters; and these differences so 
far corresponded with the nature of the disease, or of the patient’s 
general health, that, at last, I could generally guess accurately, 
from an examination of the fluid in the blister, what was the 
general character of the disease with which the patient suffered. 
Thus, in cases of purely local disease, in patients otherwise sound, 
the lymph thus obtained formed an almost unmixed coagulum, in 
which, when the fluid was pressed out, the fibrine was firm, 
elastic, and apparently filamentous. In cases at the opposite end 
of the scale, such as those of advanced phthisis, a minimum of 
fibrine was concealed by the crowds of corpuscles imbedded in it. 
Between these were numerous intermediate conditions which it is 
hot necessary now to particularise. It may suffice to say that, 
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after some practice, one might form a fair opinion of the degree in 
which a patient was cachectic, and of the degree in which an 
inflammation in him would tend to the adhesive or the suppurative 
character, by these exudations. The highest health is marked by 
an exudation containing the most perfect and unmixed fibrine; 
the lowest, by the formation of the most abundant corpuscles, and 
their nearest approach, even in their early state, to the characters 
of pus-cells, The degrees of deviation from general health are 
marked, either by increasing abundance of the corpuscles, their 
gradual predominance over the fibrine, and their gradual approach 
to the characters of pus-cells; or, else, by the gradual deterioration 
of fibrine, in which, from being tough, elastic, clear, uniform, and of 
filamentous appearance or filamentous structure, it becomes less 
and less filamentous, softer, more paste-like, turbid, nebulous 
dotted, and mingled with minute oil-molecules. 

I would not make too much of these observations. They are 
not enough to prove more than the rough truth, that the products 
of similar inflammations, excited in the same tissue, and by the 
same stimulus, may be in different persons very different, varying 
especially in accordance with the several conditions of the blood. 
Yet, simple as the observations are, they may illustrate what often 
seems so mysterious; namely, the different issues of severe injuries 
inflicted on different persons. To what, more than to the previous 
or some acquired condition of the blood, can we ascribe, in general, 
the various consequences that follow the same operations on 
different patients? The local stimulus, and the conditions by 
which the inflammatory product finds itself surrounded, may be in 
all alike; but, as in the simpler case of the blister, the final events 
of the inflammation are in accordance with the state of the 
blood. 

I cannot doubt that a yet closer correspondence between the 
blood, and the products of inflammation derived from it, would be 
found in a series of more complete observations; in such for 
instance, that the characters of the blood drawn during life, or, 
much better, of the clots taken from the heart after death, might, 
in a large number of patients, be compared with those of inflam- 
matory exudations produced, as in the cases I have referred to, by 
the same stimulus applied to the same tissues. In the few cases 
in which I have been able to make such examinations, this view 
has been established; and it is confirmed by the parallelism 
between the varieties of lymph that may be found in blisters, and 
the varieties of the fibrinous coagula in the heart described by 
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Rokitansky.* The varieties of solidified fibrine which he classes 
as fibrines 1, 2, 3, 4, are very nearly parallel with what I have 
enumerated as the stages from the best fibrinous to the corpuscular 
lymph; and, as I have already implied, he regards these clots 
found in the heart and vessels as representing the different 
‘fibrinous crases’ or diatheses of the blood. 


I mentioned, as the second condition determining the character 
of inflammatory lymph, the seat or tissue which the inflammation 
occupies. 

I need hardly remind you that, since the time of Bichat, there 
has been a general impression that each tissue has its proper mode 
and product of inflammation. The doctrines of Bichat on this 
point were, indeed, only the same as Mr. Hunter held more 
conditionally, and, therefore, more truly; but they gained undis- 
puted sway, among the principles of that pathology which rested 
on general anatomy as its foundation. 

The facts on which it is held that, in general, each part or tissue 
is prone to the production of one certain form of inflammatory 
exudation, are such as these: that, e. g. in the apparently spon- 
taneous inflammations of the skin, lymph with corpuscles alone is 
produced, as in herpes, eczema, erysipelas; that in serous mem- 
branes, the lymph is commonly fibrinous, and has a great tendency 
to be organized, and form adhesions; that in mucous membranes 
there is as great a tendency to suppuration; that in the lungs, both 
fibrine and corpuscles are abundant in the lymph, and the cor- 
puscles have a remarkable tendency to degenerate into either 
pus-cells or granule-cells; that in the brain and spinal cord the 
tendency is to the production of a preponderance of corpuscles, 
that quickly degenerate into granule-cells, while in the areolar 
tissue, both fibrine and corpuscles appear, on the whole, equally apt 
to degenerate into pus, or to be developed into filamentous tissue. 

Now these are, doubtless, facts; but the rules that it is sought to 
establish from them are not without numerous exceptions. The 
instances I have lately quoted show that, in one tissue at least, 
the skin, the product of inflammation will vary according to the 
condition of the blood, although the inflammation be always simi- 
larly excited by the same stimulus. So, too (as Mr. Hunter 
remarks f), if it were the tissue alone that determines the character 
of an inflammation, we ought to have many forms of inflammation 


* Pathologische oes B. i, p. 142. 
+ Works, vol iii. p. 3 
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in the same stump after amputation; whereas, all is consistent; 
or the differences among the tissues are only differences of degree : 
they all adhere, or all granulate and suppurate, or all alike inflame 
and slough. 

It is therefore not unconditionally true that each tissue has its 
proper mode and product of inflammation. It has been too much 
overlooked that a morbid condition of the blood, or perhaps even of 
the nervous force, may determine, at once, the seat of a local inflam- 
mation, and the form or kind of inflammatory product. Thus, e. g. 
the variolous condition of the blood may be said to determine, at 
once, an inflammation of the skin, and the suppurative form of 
inflammation; for, in variola, whatever and wherever inflamma- 
tions arise, they have a suppurative tendency. So,in rheumatism, 
whether it be seated in muscles, ligaments, or synovial membranes, 
in serous membranes, or in fibrous tissues, there appears the same 
tendency to serous and fibrinous effusions, which are slow to 
coagulate or organize, and even less prone to suppuration. The 
same might be said of the local inflammations that are charac- 
teristic of typhus and of gout, and, I believe, of all those diseases in 
which a morbid condition of the blood manifests itself in some 
special local error of nutrition. And all these cases are illustrative 
of the general truth, that each morbid condition of the blood is 
prone both to produce an inflammation in a certain part, and to 
give to that inflammation a certain form or character. 

Cases, however, remain, that prove some influence of the tissue 
in determining the product of its inflammation; in determining, I 
mean, the primary form, as well as the later development, of the 
product: and the true influence of the tissue in this respect is best 
shown in some of the cases in which the inflammation, excited, 
apparently, by the same means, has happened coincidently in two 
or more very different parts in the same person. Thus we may find, 
e. g. that, in pleuro-pneumonia, the lymph on the pleura is com- 
monly more fibrinous than that within the substance of the lung; 
and adhesions may be forming in the one, while the other is 
suppurating. In cases of coincident pneumonia and pericarditis, 
the lymph in the lung may appear nearly all corpuscular, and all 
the corpuscles may show a tendency to degenerate into granule-cells 
while the lymph on the pericardium may have a preponderance of 
fibrine, and what corpuscles it has may tend to degenerate into 
pus-cells, So, too, one may find, in the substance of an inflamed 
synovial membrane, abundant lymph-cells, while the exudation on 
its surface may appear purulent, 
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I have said that the fluid of the sac in cases of strangulated 
hernia coagulates on withdrawal from the body: it may be regarded 
as a mixture of serum and fibrinous lymph from the inflamed 
serous membrane. But, in a case in which I was able to examine 
a pellucid fluid contained in large quantity in the cavity of the 
strangulated intestine, and which appeared to be the nearly pure 
product of inflammation of the mucous membrane, there was no 
fibrine; the fluid was albuminous, and contained abundant 
lymph-cells. 

Other instances of this might be mentioned. These, however, 
may seem enough to establish the influence of the second condi- 
tion that I mentioned; namely, the seat of an inflammation, as 
determining the character of its products. 


The third condition on which the character of the lymph chiefly 
depends is, the degree of the inflammation producing it. 

The influence of a tissue, in determining the character of the 
lymph formed in its inflammations, may be in some measure 
explained, by believing that the primary product of inflammation 
is, often, a mixture of lymph, and of the secretion, or other pro- 
duct, of the inflamed part, more or less altered by the circum- 
stances of the inflammation. 

When it is seen that in inflammations of bone the lymph usually 
ossifies ; in those of ligament, is converted into a tough ligamen- 
tous tissue; and that, in general, lymph is organised into a tissue 
more or less corresponding with that from whose vessels it was 
derived; it is usually concluded that this happens under what is 
called the assimilative influence of the tissues adjacent to the 
organised lymph. But we may better explain the facts, by believing 
that the material formed in the inflammation of each part partakes, 
from the first, in the properties of the natural products of that 
part; in properties which, we know, often determine the mode of 
formation independently of any assimilative force (p. 44). 

We have some evidence of this in the products of inflammation 
of secreting organs, the only structures the natural products of 
which we can well examine in their primary condition. In a 
moderate amount of inflammation of a secreting gland, the dis- 
charge is usually a mixture of the proper secretion in a more or 
less morbid state, and of the inflammatory product. Thus we 
find morbid urine mixed with fibrine, or albumen, or pus. In 
eases of inflamed mucous membranes, the product is often a sub- 
stance with characters intermediate between those of the proper 
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mucous secretion and those of lymph. Or, again, in serous mem- 
branes, we may perceive a relation between their natural secretion 
and the usual products of their inflammation. 

Now, these considerations are equally illustrative of the influence 
of the third among the conditions enumerated as determining the 
character and tendency of inflammatory products; namely, the 
degree or severity of the disease. For, as a general rule, the less 
the degree of inflammation is, the more is the product like that 
naturally formed in or by the part, till we descend to the border 
at which inflammation merges into an exaggerated normal process 
of secretion: as in hydrops articuli, hydrocele, coryza, &c. . 

These, it may be said, are only instances of secretions. But the 
instances of the so-called inflammatory hypertrophies may be re- 
garded as parallel with those just referred to; for the analogies 
between secretion and nutrition are so numerous, the parallel 
between them is so close, that what can be shown of one may be 
very confidently assumed of the other. We may therefore believe, 
that, in the inflammation of any part, the product will, from the 
first, have a measure of the particular properties of the material 
employed in the normal nutrition of the part: that, as in the 
inflammation of a secreting organ, some of the secretion may be 
mingled with the product of the inflammation, so in that of any 
other part, some of the natural plasma, i.e. some of the natural 
material that would be effused for the healthy nutrition of the 
part may be mingled with the lymph. The measure of likeness 
to the natural structure acquired by the inflammatory product in 
its development, will thus bear an inverse proportion to the 
severity of the inflammation; because, the more the conditions of 
nutrition deviate from what is normal the more will the material 
effused from the vessels deviate from the normal type. In severest 
cases of inflammation we may believe that unmixed lymph is pro- 
duced, the conditions of the due nutrition of the part being wholly 
changed; but when the inflammation is not altogether dominant, 
its product will be not wholly contrary to the natural one, and 
will, from the first, tend to manifest in its development some 
characters correspondent with those of the natural formations in 
the part. Thence, onwards, this correspondence will increase as 
the new tissue is itself nourished: as scars improve, so do false 
membranes and the like become more and more similar to natural 
tissues. 

. To sum up, then, what may be concluded respecting the condi- 
& r 
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tions that, in the first instance, may determine the adhesive or 
suppurative characters of an inflammatory exudation: they are, 
Ist. The state of the blood —its diathesis or crasis—-the power 
of which is evident in that the same material may be exuded in 
many inflamed parts in the same person ; in that this material may 
exhibit peculiar characters correspondent with those of the blood 
itself; and in that, in different persons, an inflammation excited 
in the same tissue, and by the same stimulus, will produce 
different forms of lymph, corresponding with differences of the 
blood. 2nd. The seat of the inflammation, and the tissue or organ 
affected; of which the influence is shown by cases in which, with 
the same condition of blood, different forms of lymph are produced 
in different parts or organs. 3rd. The severity, and acute or 
chronic character, of the inflammatory process, according to which 
the product deviates more or less from the character of the natural 
secretion or blastematous effusion in the part. 

The primitive character or tendency of any case of inflammation 
might be represented as the resultant of three forces issuing from 
these conditions. 


The last product of inflammation of which I have to speak is 
Mucus. 

Peculiar difficulties owing to imperfect investigations of what 
normal mucus really is, beset this portion of our subject. 

Normal mucus, so far as it has been examined, is a peculiar 
viscid, ropy, pellucid substance, which, of its own composition, has 
no corpuscles or organized particles. Such mucus is to be found 
in the nasal cavities of sheep and most large mammalia, and in 
the gall-bladder when its duct has been totally obstructed. In 
these parts, mucus may be found without corpuscles; and probably 
there are other examples of such pure and unmixed mucus. 

With all these, however, accidental mixtures commonly occur of 
epithelial particles from the mucous membrane, and of corpuscles 
from the imbedded mucous follicles. And these particles vary 
according to the seat of the membrane, the fluid with which the 
mucus may be mixed, as gastric acid, intestinal alkali, &c., the 
time the mucus may lie before discharge and other such con- 
ditions.* 

* Somé observations have recently been recorded by Remak and Eberth (Virchow’s 
Archiy, vol. xx. p. 198, vol. xxi. 108) which a to show that the mucus corpus- 


cles may form in the interior of the epithelium cells covering the surface of the mucous 
membrane, Eberth considers that the nucleus of the epithelium cell divides, and that 
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The first effect of a stimulation within the normal limits is to 
increase the secretion of the proper mucus, making it also more 
liquid; to increase the quantity of the epithelium oast off with 
the liquid; and, often, to induce the premature desquamation of 
the epithelium, so that particles of it imperfectly formed may be 
found in the mucus. Many of these immature epithelial particles 
have been named mucus-corpuscles or mucus cells, 

In an established inflammation of a mucous membrane, there 
appear, mixed with mucus, and with imperfect or degenerate epi- 
thelium, materials which closely resemble, if they are not identical 
with, the lymph-products of inflammation in other parts. I am, 
indeed, disposed to think that we should not draw a strong contrast 
between the inflammatory products of mucous membranes and 
those of serous membranes, and other parts, except in relation to 
the material with which, in the several cases, they are mixed. 
For, in certain inflammations of mucous membranes, we find 
fibrinous exudations; as in Hunter’s experiment of injecting strong 
irritants into the vaginz: of asses;* they are found also, but less 
pure, in croup and bronchial polypus;f and I have seen them in 
the renal pelvis, ureters, and bladder in a case of calculus. In 
other cases, we find, either without fibrine, or mixed with minute 
soft flakes of it, corpuscles which are, also, commonly called 
mucus corpuscles, but which appear to differ from those in the 
lymph already described, only because of the peculiarly viscid 
fluid in which they lie. All appear to be, alike, lymph-cor- 
puscles: but in the one case they lie in a serous, in the other 
in a mucous fluid, in which they appear clearer, more glistening, 
more perfectly pellucid, less plump, and are less acted on by 
water, 

From these inflammatory products in mucus may be derived, 
by various degenerations of the fibrine, the flaky and molecular 
materials which commonly make morbid mucus look turbid and 
opaque; and by corresponding degenerations of the corpuscles 
the more frequent pus-cells, which make the transition to the 
complete pus formed on mucous membranes in active inflam- 
mation. 


each of the divisions becomes invested with a finely gfanular mass derived from the 
cell-contents, so that several mucus corpiscles may arise in a single epithelium cell. 
The rupture of the wall of the latter sets the corpuscles free. 
*3 Works, vol. iii. p. 841. Museum of the College, Nos, 88, 84, 
tT See Henle, in his Zeitschrift, t. ii. p. 178. 
82 
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Such degenerations are more frequent in the prodacts of in- 
flamed mucous surfaces than are any forms of development. 
Development of fibrine, I suppose, never happens here; but in 
the corpuscles some indications of it may be found, especially 
when the inflammation is very slight, as in the end of a bronchitis. 

In this case, among the corpuscles, many may be found enlarged, 
having distinct cell-walls and clear well-defined nuclei with 
nucleoli. 

But among these there are usually many that present a peculiar 
pigmental degeneration. In the grey, smoke-coloured mucus, 
commonly expectorated at the close of bronchitis, the peculiar 
colour, though commonly ascribed to the mixture of inhaled car- 
bon, is due to the abundance of cells containing more or less 
numerous black pigment-granules. Particles of carbon or soot 
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may by chance be present, but they only trivially contribute to the 
colour: it depends on the number of these pigment-cells, to which 
it is easy to trace the transitions from the lymph or mucus-cor- 
puscles. The chief stages of transition are seen in that the cells 
enlarge to a diameter of about =;1,;th of an inch, become clearer, 
and acquire one or two clear oval nuclei; but, at the same time 
minute black granules, almost like those of melanotic cells, accu- 
mulate in them; and these, increasing in number and clustering, 
may at length fill the whole cell, while the nucleus disappears. 
Subsequently, the cell-wall may burst or dissolve, and the black 
granules be set free. 

It can hardly be supposed that the black granules are in any 
way derived from inhaled carbon, although it seems that this kind 
of mucus is most abundant in those who are exposed to atmo- 
Bpheres laden with coal-smoke; for the colour is completely 
destroyed by immersing the mucus in nitric acid or solution of 
chlorine. The occurrence of such pigment-cells, being, I believe, 
peculiar to the mucus of the air-passages, may be connected with 
the general tendency of inflammatory products to imitate the 
properties of the natural products of the inflamed part; for they 
closely resemble the black pigment-cells from which the lungs 
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and bronchial glands derive their black spots and streaks and 
other marks, And it may be added, that their peculiar abundance 
in the slightest forms of bronchitis, compared with their absence 
in acute cases, affords another example, that the likeness of the 
morbid to the natural product is inversely proportionate to the 
severity of the inflammation. 
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LECTURE XV. 
DEVELOPMENTS OF LYMPH. 


In the last lecture I considered part of the contrast between the 
processes of nutrition in the normal and in the inflammatory state, 
endeavouring to illustrate the nature of the materials exuded from 
the blood-vessels of inflamed parts. The contrast in this particular 
cannot, indeed, be accurately drawn: for we have, as yet, no cer- 
tain knowledge of either the properties or the quantity of the ma- 
terial separated from the blood, for the ordinary nutrition of each 
part; we have no normal standard wherewith to compare, in this 
respect, the processes of disease. It is evident that the exudation 
in an inflamed part is superabundant; but its error in quality can 
be proved only by its diversity in various cases, and by the differ- 
ences which it commonly presents in the rate and method of its 
development or degeneration. It is of these processes in the 
exuded lymph, and of the contrast between them and the normal 
maintenance of a part, that I propose next to speak. 

The biography of the lymph-product comprises much of the most 
important part of the pathology of inflammation: and if it were 
required to point out what, since Hunter’s time, has contributed 
most to the progress of general pathology, one could scarcely 
hesitate to name the full appreciation of the fact, that inflammatory 
lymph, and other primary products of disease, have an independent 
life, and are of their own nature, capable of appropriate develop- 
ment, degeneration, and disease. We may regard this as one of 
the best achievements of the observations which Schleiden and 
Schwann began to generalise; for, till it was clearly appre- 
hended, the idea of a part being organizable meant scarcely more 
than that it admitted of being organized by the forces of the parte 
around it; that it could be built-up by the arteries, and modelled 
by the absorbents, as a material plastic, yet passive, in the hands 
of workmen. Hence was derived the erroneous direction of in- 
quiries, which sought for blood-vessels as the essential characters of 
organic life in a part; and for their varieties of size, and number, 
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and arrangement, as the measures of the ability and method of 
development. 

Now, more truly, we may study the lymph, as having a life only 
so dependent on the blood and vessels as are all the tissues of the 
body——dependent on them as conditions of life, but not as sole 
arbiters of the method or direction of the vital transformations. 
And I venture to think, that the chief aim of our observations, in 
this part of the pathology of inflammation, should be to learn, now, 
the exact relation in which the several products of inflammation 
stand to certain primary forms, as developments or degenerations 
from them. The catalogue of various corpuscles is already swollen 
to an extent that is confusing to those who are familiar with them, 
and repulsive to those who would begin to study them. It would 
be an easy task to increase it, and it might have a seeming of 
accuracy to do so; but what we want, is such a history of the in- 
flammatory lymph, that we may arrange the components of this 
catalogue as indicating so many progressive stages of development, 
degeneration, or disease, in the primary products of inflammation. 
An attempt to construct such a history is the more advisable, for 
the sake of the illustration which it may afford to the history of 
normal structures. There are, as I have already said, no normal 
instances in which we can see the materials that are effused for the 
nutrition of parts; but we may assume something concerning them 
and their progressive changes from the analogy of the materials 
that are more abundantly produced in inflammations. 


I propose, then, to devote the present lecture to some general, 
and only a very general, account of the developments of lymph. 
But let me first state the sense in which the term development is 
here to be employed. 

I have said (p. 3, and 75) that, in the generally accepted 
meaning of development, we have adopted an arbitrary standard 
of comparison, in the assumption that the nearest approach to or- 
ganic perfection is in the human body, at the age of manhood. 
The assumption may be right on the whole; and a'less arbitrary 
definition of development would, probably, be less useful; yet it 
may be observed, that in what we take for the period and standard 
of perfection, many parts that were once highly organized and 
active have passed away, as the thymus gland; and some are, in 
certain respects, rather degenerated than developed, as the renal 
capsules and the bones. Development, in ite highest sense, should 
imply not merely that a part becomes more fit for membership 
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under the most perfect economy, but, also, that such fitness is ac- 
quired with greater complexity of chemical composition, or with 
greater evidence of formative or other organic power, or with 
greater difference from the structure or composition of lower 
beings. With none of these characters of development does such 
@ process as that of ossification agree; and, therefore as I have 
said before when we call it the development of bone from carti- 
lage, it should be with the understanding that the term is appli- 
cable only because bone is the proper material of the skeleton of 
the adult human body. 

This distinction is important in the pathology of inflammation. 
In all true or complete development we may believe there is a 
larger expenditure of vital force than in any other organic act; 
for all such development, too, the external conditions need to be 
the most complete, and the least interfered with; such develop- 
ment is the highest achievement of the formative force, the highest 
instance of what might be understood as ‘increased action’ in a 
part. 

To speak, therefore, of the development of inflammatory pro- 
ducts, when already the normal development of the body is com- 
pleted, may seem to imply the exercise of unusual vital force ; the 
renewal, as it were, of the pristine embryonic vigour; and the 
existence of conditions more favourable for nutrition than even 
those of health are. But we may be led to judge differently, if it 
should appear that most or all of the so-called developments of 
inflammatory products are instances in which the tissues, though 
they are formed into the likeness of such as exist in the perfect 
human frame, yet acquire characters of. lower organization than 
those they had in their earliest state. It will appear that they are 
such ; and that however much the inflammatory products may be- 
come, by their changes, better suited for the general purposes of 
the economy, they are, in relation to their own condition, rather 
degenerated than developed. The changes that they undergo are, 
therefore, not always declaratory of a large expenditure of vital 
force ; they are not such as the term ‘ sthenic,’ or ‘increased action,’ 
applied to the inflammatory process, would suggest; not such as to 
imply that it is an exaggeration of any normal method of nutrition. 

With this understanding, however, the changes I shall presently 
describe may be called developments of inflammatory lymph or 
exudation ; they are developments in the sense of being approxi- 
mations to the likeness of the natural tissues of the adult human 
body. 
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In the last lecture I spoke, generally, of the conditions upon 
which depends the production of such inflammatory lymph as may 
be most apt for development. They are all such as favour the 
production of a lymph rich in fibrine, and that fibrine clear, 
homogenous, elastic, tough, and filamentous. But even such 
lymph as this may altogether fail to be developed, or may be 
arrested in any stage of its development, and turned into the 
downward course of degeneration, unless favourable external con- 
ditions are present with it. For the development of lymph, of 
whatever form, nearly all those conditions are requisite which are 
necessary for the normal development of the proper constituents 
of the body. It needs, in general, the due supply of healthy and 
appropriate blood, the normal influence of the nervous force, and, 
for the highest and latest forms of development, the normal con- 
ditions of the proper elements of the affected part. 

Now, the existence of these conditions for the development of 
lymph implies a cessation of the inflammatory process, and a 
recovery from whatever originated or maintained the inflammation. 
So long as inflammation lasts, no high development of the exuda- 
tion already formed will take place; rather, fresh lymph will be 
continually exuded, hindering the due process of development, 
and hindering it the more, because, as the general health suffers 
through the continuance of the disease, so the lymph freshly 
formed will be less and less prone to organization. We may see 
this illustrated in bad cases of pleurisy. The layers of lymph next 
to the pleura are always more prone to organization than the 
later-formed layers that lie next the cavity; while within the 
cavity all the lymph may retain its fluid form, or may have 
degenerated into pus. So, more openly, we may see an illustration 
of the ill effects of abiding inflammation, in the healing of wounds 
by granulation. An inflammation, ensuing or continuing in the 
wound, hinders all development of granulation-cells, even though 
it may be too slight to hinder their formation, and may be favour- 
able to the production of the ichor- and pus-cells. We may truly 
say, that the conditions most favourable to the abundant produc- 
tion of lymph are among the most unfavourable to its develop- 
ment, 4.¢. to its complete and higher organization. 

Even when the inflammation has ceased, and fresh lymph is not 
formed, still, development is often prevented or retarded for want 
of some necessary condition. The blood-vessels, long dilated, 
may remain in a state of congestion, distended as if paralysed, 
and filled with slowly moving blood. In such a state of * passive 


266 DEVELOPMENT OF LYMPH : 


congestion,’ so apt to follow more acute attacks, development will 
not happen in even well-disposed lymph. We have parallel facts 
in the tardy development of granulations on the legs, in the heal- 
ing of ulcers; and how much this depends on the defective move- 
ment of the blood is well illustrated by a specimen* appropriate 
to an observation of Mr. Hunter’s. It shows three ulcers of the 
integuments of a leg; they were all granulating, and all healing ; 
but their progress in healing was inversely proportionate to the 
hinderances of the blood. The lowest of the three, that most 
distant from the heart, and of which the vessels were subject to 
the pressure of the highest column of blood, was least advanced in 
healing ; while the uppermost of the three was most advanced, 
and was nearly cicatrized. 

But let us suppose all the conditions for development provided ; 
what will now determine the direction or result of the process ? 
Into what tissues will the lymph be formed? Two chief things 
will determine this: first, the general natural tendency of organ- 
izable lymph, produced in inflammation, is to form filamentous, 
i.e. fibro-cellular, connective or fibrous tissue; and, secondly, all 
lymph has some tendency to assume, sooner or later, the cha- 
racters of the tissues in or near which it is seated, or in place of 
which it is formed. 

The natural tendency of lymph to the construction of fibro-cel- 
lular or connective tissue, such as composes false membranes or 
adhesions, and many permanent thickenings and indurations of 
parts, is shown by the production of this tissue under all varieties 
of circumstances, and in nearly all parts; even in parts which, 
naturally, contain little or none. Thus, it is found in the brain, 
and in glands, as in the testicle: within joints, even where adhe- 
sions only pass from one articular cartilage to another; in the 
adhesions and thickenings of the most diverse serous membranes ; 
in the thickenings of the most diverse mucous ones. And with all 
these, we have the corresponding facts in the healing of wounds. 
All granulations, springing from what surface they may, tend, at 
least in the first instance, to the formation of filamentous tissue, 
such as we see uniting all parts in a stump; and a large pro- 
portion of subcutaneous injuries are repaired by similar tissue, 
whatever parts may have been divided. And, sometimes, we may 
find incomplete instances of this development where the lymph is 
not even in continuity with any tissue, but floats free; as in 
ascites, or in effusions into joints. 

* Museum of the College, No. 26. 
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But besides this general tendency, we may recognise in inflam~- 
matory lymph a disposition to assume characters belonging to the 
part in which it was produced; so that, for instance, that about 
fibrous and ligamentous parts will be developed into peculiarly 
tough fibrous tissue; that about bone will become osseous; that 
in the neighbourhood of epithelium will form for itself an epithe- 
lial covering; and so on. I referred to this fact in the last lecture, 
and suggested that this tendency of the developed lymph, to con- 
form to the characters of the parts around it, is probably due to 
the original and inherent quality of the lymph; that the material 
formed in the inflammation of each part partakes, from the first, 
in the properties of the natural products of that part, and partakes 
of them in an inverse proportion to the severity of the inflamma- 
tion; because, the more the normal conditions of nutrition are 
deviated from, the more will the material produced be unlike the 
normal product. Besides, when the conditions are restored to the 
normal type, the organized product of inflammation will constantly 
approximate more and more to the characters of the parts among 
which it is placed, or with which it has acquired membership. As 
scars improve, i.e. gain, gradually, more of the characters of skin, 
so do false membranes, and the like structures, formed by the 
organization of inflammatory lymph, acquire, by their own nutrition 
and development, more nearly the characters of the parts with 
which they are connected. Thus, false membranes in the serous 
cavities acquire a covering of epithelium exactly like that which 
covers the original serous membrane, and their structure is that of 
connective tissue; adhesions of the iris may become black, appa- 
rently from the production of pigment-cells like those of the 
uvea; thus, too, in adhesions of the pleura, even when they are 
long and membranous, pigment may be formed as in the pulmo- 
nary pleura itself; and thus many other inflammatory products 
are gradually perfected, till we may come to doubt whether they 
be of normal or of morbid origin, so complete is the return from 
the aberrant action. 

I will endeavour, now, to describe more particularly the tran- 
sitions to the several tissues that may be formed from inflamma- 
tory lymph. I need not, indeed, describe the minute changes of 
development; for, as the fibrinous and corpuscular varieties of 
lyraph resemble very nearly the two forms of reparative material, so 
(as far as they are yet studied), their respective methods of develop- 
ment are equally similar. On these points, therefore, I may refer 
to former lectures (pp. 137, e. s., 156, 182, &c.); and, if it seem 
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strange that disease should thus so closely imitate health, let it be 
repeated, that this process of development of the lymph is not 
disease. The lymph is, indeed, produced in inflammation, but it 
is developed in health, when all the natural conditions of nutrition 
are restored. 


The instances are very numerous in which the inflammatory 
lymph, following its natural tendency, becomes connective tissue. 
The general furms which, in these instances, it assumes are (1) 
adhesions, where the new-formed tissue is between free surfaces, 
and unites them; (2) thickenings, where the formation is in the 
substance of membranes; (3) indurations, with, or without, con- 
tractions, where it is in the substance of organs; (4) opacities of 
certain parts that were transparent. 

The best examples of the formation of connective tissue from 
inflammatory lymph are in the adhesions, or false membranes, 
found after inflammation of serous or synovial membranes. In 
the former, especially, the lymph is apt, in such favourable con- 
ditions as I have specified, to be thus developed. In an acute 
peritonitis, or pleuritis, for instance, it is usually, in the first in- 
stance, deposited in layers of uncertain thickness on the opposed 
surfaces of the membrane. The condition of these layers is vari- 
able. The lymph is sometimes greyish, half-translucent, compact, 
and laminated, consisting chiefly of fibrinous material, and pecu- 
liarly apt for development : in other cases, it is yellowish, opaque, 
soft, succulent, or almost creamy, having a great preponderance 
of corpuscles, and being less fit for development : and between these 
forms are many connecting varieties of appearance. 

In the first instance, the connection of the lymph with the sur- 
face of the serous membrane is, usually, such that it may be cleanly 
stripped-off. Its free surface presents great varieties; it may be 
flocculent, or villous, reticular, perforated, or nearly smooth. 
Commonly, at first, the surfaces of the two layers (the visceral and 
parietal layers as they may be called, after the portions of the 
serous membrane on which they are severally placed) are separated 
by serous fluid exuded, in various quantity, with the lymph. But 
they may be, in parts, continuous, or connected by bands or 
columns; and, usually, when the inflammation ceases, and such a 
state of circulation is restored as is favourable to the organization 
of the lymph, the same state is equally adapted to the absorption 
of the superabundant fluid. In this case, the opposed surfaces of 
the two layers of lymph are gradually brought into contact with 
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one another, and with portions of lymph which had floated in the 
fluid: and now, as their organization proceeds, they are all united ; 
they become continuous, and form ‘ adhesions’ between the oppo- 
site surfaces of the serous membrane, whether these be the sur- 
faces of adjacent organs, as the abdominal viscera, or of any organ 
and of the cavity enclosing it, as in the case of the testicle and 
tunica vaginalis. 

The method, and the chief part of the plan, of the organization 
of lymph in these cases, are, I believe, similar to those described 
in the healing of wounds by primary or by secondary adhesion; 
and the general results are the same. Various as are the forms 
and other conditions of adhesions and false membranes (depending 
as they do on the relative positions and mobilities of the parts that 
they connect), yet their structure, when complete, is, I believe, 
uniform. They consist of well-organized connective tissue, with 
which (perhaps only at a late period) the elastic form of this tissue 
may be mingled: they possess abundant blood-vessels, the chief of 
which are parallel to the direction of their filaments; and their 
free surfaces are covered with an epithelium like that of the 
membranes which they connect. 

Connective tissue is formed in adhesions of synovial membranes 
as well as of serous membranes ; and, probably, in the same manner. 
In both cases, moreover, it is very usual for lymph to be exuded 
in and just beneath the membrane, as well as on its surface; and 
this infiltrated or interstitial lymph, becoming organized, produces 
thickening and opacity of the membrane. The coincident organi- 
zation of the lymph, in both positions, is well shown in the fre- 
quent instances of white spots in the cardiac pericardium, with 
adhesions between the pericardial surfaces. Such white spots, 
when completely formed, consist of new connective tissue, exactly 
like that of the adhesions. It is by similar interstitial exudation 
of lymph, and by its development into this kind of tissue, that the 
frequent adhesions take place between parts which, though con- 
nected, should slide freely upon one another: such as adjacent 
tendons, &c. From this is derived a large share Of the stiffness 
that remains about injured joints; the parts that should slide 
pliantly over them are fixed by the new-formed interstitial con- 
nective tissue. So, too, are formed the various morbid thickenings - 
of parts: as of pieces of integument, capsules of joints, &c. But’: 
in many of these cases, the lymph retains very long its rudimentaP 
structures, and is, perhaps, on this account, peculiarly apt tp 
degenerate and permit absorption or the ulcerative process. 7I 
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know no better example, for microscopic examination of intersti- 
tially deposited lymph, than an indurated chancre: but I have 
never found one in which the lymph-cells had reached a further 
development than the ‘elongated caudate form. When the exuda- 
tion is interstitial in any of the more compact forms of connective 
tissue, as in ligaments, capsules of joints, and the like, the lymph 
is developed into the denser kinds of connective tissue. The best 
examples of it are in the laminated and nodular thickenings of 
the capsule of the spleen, or the thickening and induration of the 
periosteum, or the capsule of the hip-joint in chronic rheumatic 
arthritis. In all these cases, the new material is derived from re- 
peated, but not acute, inflammations; therefore, probably, though 
excessive, it is not widely different from the normal material for 
nutrition ; and, the conditions for nutrition being little disturbed, 
it is developed into the exact Jikeness of the original texture with 
which it is intermingled and confused. 

As the connective tissue formed from inflammatory lymph be- 
comes more perfectly organized, it is prone to contract: imitating 
the contraction already described in granulations and scars (p. 176). 
Hence, in part, the contraction of the wall of the chest after 
pleurisy, and the various displacements and deformities of organs 
that have become adherent to adjacent parts: hence, in part also, 
the contractions of inflamed organs, as of the liver in cirrhosis: 
hence, too, an addition to the rigidity of joints when the parts 
around them have been inflamed ; and hence, with yet greater mis-~ 
chief, the contractions of the thickened valves, and tendinous cords 
of the heart. 

The elastic form of connective tissue is sometimes abundantly 
produced in the adhesions developed from inflammatory lymph. I 
have not seen it except in such as are completely organized : and 
I think it is, in this case, as in the formation of scars, a late produc- 
tion (see p. 177). I believe, also, with Virchow,* that its formation 
depends, in some measure, on the membrane that is inflamed ; 
pleural adhesions being most favourable to it. In these it is often 
abundant; its principal, but always slender, filaments lying in the 
same general direction as those of the white fibrous tissue. 


Adipose Tissue may be formed, if not directly from inflamma- 
tory lymph, yet in the connective tissue of completely organized 
adhesions. I think it is not often so formed: but, lately, Dr. 


* Verhandl der Phys.-Med. Gesselechaft in Wiirzburg, 1850, p. 142. He describes 
a a peculiar thorny or dentate structure often presented by th elastic filaments in 
old adhesions. 
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Kirkes found a lung of which all the anterior part was covered 
with well-organized false membrane; and in part of this was a 
quantity of perfect adipose tissue, more than four ounces in weight. 


Epithelvum I have already mentioned as covering the surfaces 
of well-formed adhesions. It is not rare to find, in inflammation 
of serous membranes, recent lymph-cells presenting many charac- 
ters indicative of development towards epithelium ; flattened and 
enlarged, and having circular or oval clear nuclei: and it may be 
developed in the form of epidermis on the surface of granulating 
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Bone is often formed from inflammatory lymph. It may appear 
as a late transformation of lymph that has been organized into 
perfect fibrous tissue ; as in the osseous plates that are sometimes 
found in the false membranes of the pleura, or in the pericardium. 
In most of these, however, there is not true bone, but an amorphous 
deposit of earthy matter, which is imbedded in the fibrous tissue, 
or which (as Rokitansky holds) is the residue of the degenerated 
and partially absorbed tissue. 

The proper condition for the transformation of lymph into bone 
is that in which the exudation takes place in an inflammation 
seated in the bone itself, or, else, in or near the periosteum. Such 
inflammations have been called ‘ ossific ;’ and the Museum of the 
College, like every other, abounds with specimens of their various 
results. . 

There is a great lack of minute observations respecting both the 
characters of the lymph exuded in inflammations of bone or peri- 
osteum, and the methods of its ossification. Such as have been 
made, indicate, as might be expected, a close resemblance to the 
processes described in the repair of fractures* (p. 181, et seq.). The 
lymph produced in moderate inflammation, and therefore likely to 
ossify, is, at first, according to Rokitansky, a dark red exudation, 
like gelatine, which, being gradually decolorized, becomes white, 
and at the same time acquiring firmness, becomes like soft flexible 
cartilage, and then like ruddy succulent bone. But though it be 
like cartilage, I suspect that cartilage is very rarely, if ever, formed 
in inflammation of bone; for it seems to be formed in the repair of 
fractures only when the conditions are more favourable than they 
are likely to be in any inflammations. Probably the lymph is more 


* Késtlin, Miiller’s Archiv, 1845, p. 60; Rokitansky, ii. p. 172; Virchow, in his 
Archiv, i, p. 135. 


272 DEVELOPMENT OF LYMPH INTO 


or less developed towards the fibrous tissue when it ossifies; and, 
as in the repair of fractures, so here, we may believe that ossifica- 
tion may be postponed till the fibrous tissue is quite formed, or 
that it may ensue in the rudimental state of the tissue, whether in 
a nucleated blastema, or in cells like those of granulations. 

It would be hardly possible to explain, without illustrative speci- 
mens, all the various appearances of bone new-formed in or after 
inflammations. It may be produced in the very substance of com- 
pact bone, after the softening and expansion of the original tissue 
which occur in the earlier parts of the inflammatory process, and 
to which I shall have again to refer. Or, it may be produced in 
the medullary or cancellous tissue ; and here, commonly, it appears 
as a gradual thickening of the minute cancellous lamelle and fibres 
of bone, which, as they increase, gradually exclude the proper 
structures of the diploe or medulla, and finally coalesce into hard 
solid bone. 

But, by far the most common seat of the formation of new bone, 
and that in which it is almost always found when it exists in either 
of the former situations, is on the surface, between bone and peri- 
osteum, or even in the periosteum itself. Here it forms the various 
growths to which the general term Osteophyte has been given. 
In a series of specimens of common inflammation of bone or peri- 
osteum, it is not difficult to trace the changes of construction of the 
new bone, by which, like that formed in a process of repair, it 
gradually approximates to conformity with the bone on which it 
grows.* 

At first, it is, when dried, light and friable, with a close fila- 
mentous, velvety texture, and a smooth surface, gradually rising 
from that of the surrounding healthy bone. As it increases in 
thickness it becomes longitudinally grooved, as if lodging blood- 
vessels passing, through it, from the periosteum to the old bone. 
Then, as fresh forniations of new bone take place, they assume the 
form of nodules and thick plates, laid over the longitudinal 
grooves, and leaving large apertures for the passage of blood-vessels. 
Such plates, like nearly all bone new-formed in disease, present, 
at first, a porous surface and a finely cancellous lung-like texture. 
But, gradually, in whatever form, the new bone tends to become 
harder and heavier; the apertures that made its surface porous 
gradually diminish till they are obliterated, and thus the new bone, 

* Any large Museum will supply such specimens. Those in the College of Sur- 
geons are minutely described in the Catalogue, vol. ii. p. 83, es. and vol. v. p. 43, 


e. &; those at St. Bartholomew's may be studied pa the Indices, p. 1 and 67. 
Even different parts of a single specimen will show much of what is described. 
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while still cancellous within, acquires a compact external layer, 
and becomes more firmly united to the bone beneath it. The 
process of induration continuing, the new bone acquires throughout 
a hard compact texture: its outer surface, no longer porous, 
becomes nearly as smooth as that of the old bone; its colour also 
changes to that of the old bone; and, finally, the two unite so 
closely that the boundary line between them can hardly be dis- 
cerned. 

Such is the gradual assimilation of the inflammatory product to 
the characters of the normal structure from whose disease it issued : 
a process peculiarly worth studying in the bones, because in them, 
more than in any other tissue, the changes can be leisurely ex- 
amined. Those which I have described occur in common inflam- 
mations: such, e.g. as follow injuries, or exist in the neighbourhood 
of necrosis, or ulceration, or foreign bodies. They are generally 
observed, also, in specific inflammations of bone: but, among 
these it is worth observing how characteristic of different diseases 
are certain formations of the new bone. The pustules of variola, 
or the vesicles of herpes, are scarcely more characteristic of those 
diseases, than are the hard nodules of cancellous bone, clustered 
about the articular borders of bones that have been the seat of 
chronic rheumatism; or the porous, friable, dirty, and readily 
ulcerating thin layers formed on the shafts in syphilis.* 


Cartilage, I have said, is probably not formed in inflammatory 
lymph in the process of its ossification. Neither does it appear to 
be formed in the more acute inflammations of articular cartilage: 
but, we must not exclude it from the possible developments of 
inflammatory products, while we remember the observations of 
Mr. W. Adamsf respecting the enlargements of the ends of bones 
in chronic rheumatic arthritis. In these, which are marked by 
such formations of new bone, and such thickenings of fibrous tissue, 
as we constantly ascribe to inflammations, there is manifest increase 
of the articular cartilage, and a subsequent ossification both of that 
which is new-formed, and, more slowly, of that which normally 
covered the head of the bone. The early conditions of the increase 
of the cartilage are not traced : but that it depends on inflammation, 
rather than on true hypertrophy, is probable, both from the 
concurrent signs and results of inflammation, and from the new 
cartilage falling short of the perfect characters of the old; for it 


* Asin Nos. 572, 628, and others, in the College Museum. 
¢ Trans. of Pathol, Soc. of London, vol, iii. 1861. 
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has a fibrillated intercellular substance, and scattered nuclei, and 
ig prone to ossification. 


It remains that I should describe the adjunct structures of 
organized inflammatory lymph. But this may be briefly done, 
because the account of the formation of new blood-vessels in 
granulations and other reparative materials might, I believe, be, 
transferred hither (from p. 160). The question is, indeed, often 
raised, as in the corresponding instance of granulations becoming vas- 
cular, whether the blood-vessels are formed entirely of the material 
of the lymph, and, as it were, by its own power of development, 
or whether they are outgrowths from adjacent natural or original 
vessels, which, as the expression is, shoot-out into the lymph. 

I think it nearly certain, for the following reasons, that the 
lymph forms neither vessels nor blood, but receives those that are 
projected into it from the parts on or in which it is placed. 

1. The direct observations supposed to prove that blood is 
formed in inflammatory lymph are very liable to fallacy, through 
the facility with which blood may be accidentally mixed with the 
lymph, in consequence of hemorrhage during life or after death, 
or in the preparation of the specimens. Where these sources of 
fallacy have been avoided, I have never seen anything suggestive 
of a transformation of lymph into blood. 

2. The development of blood from tissue-cells is limited, 
naturally, to the earliest period of embryo-life, as if it needed the 
greatest amount of force for development; afterwards, blood is 
not formed except through a long process of elaboration, and with 
the aid of many organs. Its formation, therefore, in the mal- 
conditions of inflammation is very improbable.* 

3. In no specimen of inflammatory lymph have I seen appear- 
ances of transitions from lymph-cells to blood-cells, such as we 
may see in the lymph of the lymphatics, both before and after it 
is poured into the blood-vessels. 

4, Neither in any lymph have I seen appearances of such 
stellate cells as the interstitial blood-vessels of the early embryo 
are formed from; nothing comparable with them has ever come 
into view. 

* It should be stated, however, that Billroth in his researches into the mode of 
formation of blood-vessels in granulations, has described and figured appearances 
which have led him to suppose that here, as in the origin of the first. blood-corpuscles 
in the soe fe the contents of some of the granulation cells may form new blood-cor- 


uscles, whilst the cell-membranes may assist in the formation of the walls of the new 
lood-vessels, 
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5. In the formation of vessels for granulations and the walls of 
chronic abscesses, all is favourable to the belief that they grow-up 
from the blood-vessels of the adjacent parts; and there are no 
structures to which the lymph bears so close analogy as it does to 
these, or to which it is so likely to be conformed in the production 
of its vessels. 

On the whole, therefore, although direct observations are wanting, 
I think we may conclude that al] the vessels of inflammatory 
lymph are formed by outgrowth from adjacent vessels, as in the 
process of repair, and that through these vessels, not by its own 
development, it derives its supply of blood. 

In the first instance, the blood-vessels.of lymph appear to be 
usually very numerous and thin-walled ; therefore easily bursting, 
or dilated by congestions during 
life, or in the attempt to inject TAG DEs 
them after death. The College- Tr i J} 
collection contains an extremely 
beautiful specimen of soft recent 
lymph from the pericardium of a 
Cheetah, the vessels of which, in- 
jected by Mr. Quekett, appear as 
numerous and close-set as those 
of some of the more vascular | 
mucous membranes. They pre- 
sent occasional slight and gradual 
dilatations, especially when they 
branch or anastomose. 

But after an uncertain time, as 
the lymph becomes more highly 
organized, so its vessels waste and 
diminish in number; and while 
it acquires the proper structure of the connective tissue, so it 
descends to the low degree of vascularity of that tissue. The 
vessels of false membranes, as represented here (fig. 34), from an 
instance in which they were naturally injected with blood, are 
usually rather wide apart, long, slender, and cylindriform. In all 
these particulars they differ from those of more recently vascu- 
larised lymph; and their changes are, in these respects, parallel 
with those of the vessels of granulations during the gradual forma- 
tion and perfecting of scars. 





Perhaps the most perfect instance of the conformity with the 


rs, 
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natural tissues of the body to which the developed lymph can 
attain, is manifested in its acquiring a supply of lymphatic vessels. 
We owe the knowledge of the lymphatics of false membranes to 
the masterly skill of Professor Schroeder van der Kolk, whose 
preparations of them are described and represented by his pupil, 
Dr. de Lespinasse.* In fig. 35, copied from one of his plates, 
beautiful networks of lym- 
phatics, with their character- 
istic beaded forms and abun- 
dant anastomoses, are shown 
traversing adhesions extend- 
ing between two lobes of a 
lung; while yet closer net~- 
works are seated in the 
thickened and opaque-white 
substance of the pleura or 
of false membrane covering 
Bm: it, beneath the adhesions. 

| It seems to be in only the 
roost perfect state, and when 
blood-vessels have long existed, that lymphatics are formed in false 
membranes. In recent lymph Schroeder v. d. Kolk has never 
succeeded in injecting any; and we can only suppose that they 
are, like the blood-vessels, produced by outgrowth from the lym- 
phatics of the membrane with which they are connected. 

Virchowf has twice seen nerve-fibres in adhesions. In one case, 
two fine nerve-fibres passed through an adhesion of the pleurz; in 
the other, a single fibre extended into, but not through, an adhesion 
between the liver and diaphragm. 





The time in which these complete developments of lymph may 
be accomplished must vary so much, according to the circumstances 
of the inflammation, that perhaps no reasonable estimate of it can be 
made. The experiments of Villermé and Dupuytrenft upon dogs 
assign twenty-one days as the earliest time in which new vessels 


* Spec. Anat. Path, de Vasis novis Pseudo-membranarum, 8vo. Daventrin, 1842, 
figs. iit, iv. In another instance he injected lymphatics in an adhesion between the liver 
and diaphragm. A similar injection of these in adhesions between an ovarian tumour 
and the small intestines is described by Lebert: Traité des Maladies Cancereuses, 

. 40. 
, ¢ Wirzburg Verhandlungen, i, 144. 

t Quoted by Dr. Hodgkin, in his Lectures on the Morbid Anatomy of the Serous 
Membranes, p. 42, 
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are formed, but I am disposed to agree with Dr. Hodgkin, that a 
shorter time is sufficient. On the other hand, I am sure that the 
supposition of their being formed in one or two days is incorrect. 
The principal case in suppert of this opinion is that recorded by 
Sir Everard Home; but the specimens preserved in the College 
Museum* show that he was deceived as to the true nature of the 
case. He sayst that he operated for strangulated hernia in a man, 
and found in the sac a portion of ileum, which was healthy, except 
in that its vessels were turgid with blood. The patient died 
twenty-nine hours after the operation; and on examination ‘ several 
small portions of exuded coagulable lymph’ were found adhering 
to the intestine that had been protruded. When the vessels of the 
intestine were injected, the injection passed into vessels in all these 
portions of supposed lymph, each ‘ having a considerable artery 
ssc and a returning vein.’ Sir Everard Home, therefore, concludes 
‘that the whole operation of throwing out coagulable lymph, 
and supplying it with blood-vessels after it had become solid, was 
effected in less than twenty-four hours.’ 

Now, one of these specimens was figured by Mr. Hunter,t ‘ to show 
a small portion of coagulating lymph......which is supplied with 
vessels ;’ but neither here, nor in his manuscript catalogue, does he 
allude to a probability of the vessels having been formed in twenty- 
four hours, although, had he believed it he would scarcely have 
failed to record it.§ An examination of the specimens shows that 
the small, shred-like portions of membrane, attached by little 
pedicles to the intestine, have not the appearance of recently 
coagulated lymph, but are fully organized, with traces of filaments 
and fat-cells, They are also very regularly disposed, at distances of 
from half an inch to an inch from each other, and are nearly all 
placed in two rows on each side of the intestine, about half an inch 
from the attachment of the mesentery, like very minute appendices 
epiploicw, such as are occasionally met with on the coats of the 
small intestine. Whether they be such appendices or not, it is in 
the highest degree improbable that they were formed after the 
operation; especially since they are too minute and delicate to 
have prevented the intestine from exhibiting, when exposed in the 
sac, the natural polished appearance of its surface. 


* Nos. 81 and 82 in the Pathological Museum. 
f In his Dissertation on Pus, p. 41, The whole case is given in the College Cata- 
logue, vol. i. p. 87. 
Works; pl. xxi. fig. 2. 
i In the treatise on the Blood (Works, vol. ili. p. 360) he speaks of nine days as a 
short time for the complete organisation of adhesions, 
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I am not aware of any other case adapted to prdve the earliest 
period at which blood-vessels may be formed in lymph. Serous 
surfaces may, indeed, become adherent in twenty-four hours, but 
this does not imply vascularity of the-lymph between them} it is 
simply adhesion by the coaptation of the intermediate lymph. 
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LECTURE XVI. 
DEGENRRATIONS OF LYMPH. 


HAvInG given, in the last lecture, a general history of the chief 
developments of the lymph exuded in the inflammatory process, 
I propose now to tell a corresponding history of its degenerations ; 
and herein to describe what appear to be the transitions, from the 
ordinary forms of lymph in its primary state, its fibrine and its 
corpuscles, to those many lower forms enumerated as molecular 
and granular matter; as pus-cells, granule-cells, inflammatory 
globules, and the rest. 

I said that, for the development of lymph produced in inflam- 
mation, it is requisite that the inflammation shall have ceased, and 
the conditions of healthy nutrition be restored. In the failure of 
this event, if the inflammation continue, or the due conditions of 
nutrition be in any way suspended, then, instead of development, 
degeneration will occur, with more or less rapidity, according to 
the original character of the lymph. And this may happen in 
any of the stages of formation which I described in the last lecture : 
it may happen alike to the rudimental fibrine, or to the earliest 
lymph-cell, or to either, in any part of its progress to complete 
development. 

The following appear to be the chief degenerations of the 
fibrinous part of lymph, or of the materials derived from its 
earliest stages of development, whetler in the purely fibrinous, or 
in any of the mixed, forms of lymph :— 

1. It may wither; wasting, becoming firmer and drier, passing 
into a state which Rokitansky has designated horny. One sees 
the best examples of this change of fibrine in the vegetations on the 
valves of the heart, or in the large arteries, when they become 
yellow, stiff, elastic, and nearly transparent. The fibrine may, in 
this state, show no marks of development into tissue, but may have 
all the simplicity of structure of ordinary fibrine, being only drier 
and more compact. A nearly similar character is acquired when 
lymph is deposited over a lung which is extremely compressed in 
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empyema, or in hydrothorax. The tough dry lymph that here 
forms the greyish layer over all the lung is not always developed, 
though it may adhere firmly ; it may be withered, wasted, and dried 
(as the lung itself may be), apparently in consequence of the 
compression. 

2. The fibrine of lymph is subject to a degeneration which we 
may compare in many respects with fatty degeneration, or, more 
closely, with the changes by which lymph-corpuscles are trans- 
formed into those of pus, with which changes, indeed, this is com- 
monly associated in the mixed forms of lymph. In the solid parts 
of effusions that are found in the lower forms of inflammation, or 
in very unhealthy persons, the fibrine of the lymph is usually not 
clear and uniform and filamentous, but rather opaque or turbid, 
nebulous or dotted, presenting just such an appearance as marks 
the earliest stages of fatty degenerations in the muscular fibrils. 
In such lymph, also, one sees, not unfrequently, minute, shining, 
black-edged particles, which we may know to be drops of oil; 
while some general alteration in the composition of the fibrine is 
shown by its not being made transparent with acetic acid. In all 
such cases as these the fibrine is very soft, and easily broken: it is 
devoid of all that toughness and elasticity which is the peculiar 
characteristic of well-formed fibrine; and by breaking it up, one 
may see the meaning of what one so often finds in the lowest 
forms of inflammatory exudation, such as occur in erysipelas and 
typhus; namely, films and fragments of molecular and dotted 
substance, floating in fluid that is made turbid by them, and by 
abundant minute molecules and granules and particles of oily 
matter. These represent the disintegration of fibrine that has 
degenerated after clotting, or has thus solidified in an imperfect 
coagulation. Of such changes, also, an excellent instance is pre- 
sented in the softening and disintegration of clots within the heart, 
which Mr. Gulliver* first described. These indeed, or any of the 
instances of the apparent suppuration within clots in the blood- 
vessels, might be studied for the illustration of the corresponding 
changes in inflammatory lymph; especially, in relation to the 
likeness which, in both cases, the degenerate fibrine bears to the 
molecular matter in the thinner and more turbid kinds of pus.f 

We have examples of numerous varieties of this degenerate and 


* Medico-Chirurgical Transactions, vol. xxii. p. 136. 

t+ We ought, doubtless, with Mr. Gulliver, to regard the corpuscles found in these 
cases of softened clots within the heart as blood-corpuscles retained in the clot, modified 
by stagnation and concoction. 
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disintegrated fibrine exuded in inflammation. It is a principal 
constituent of most of what has been called ‘ aplastic lymph,’ in 
inflammation of the serous membranes. Similar fibrine occurs, 
mingled with mucus, in the severer inflammations of the mucous 
membranes. And to the same source we may trace much of that 
molecular and granular matter which is usually mingled with all 
the less perfect forms of pus: e. g. with that formed in the sup- 
puration of chronic inflammatory indurations; with the variously 
changed corpuscles of ‘ scrofulous matter; ’ or with the granule-cells, 
and other corpuscles of pneumonia, and the like inflammations, 

The general characters of the materials here described, and the 
coincident changes ensuing in the corpuscles that may be mingled 
with the fibrine make it probable that the changes are of the nature 
of fatty degeneration occurring in the fibrinous lymph. Analogous to 
these changes are those which take place in animal substances 
when transplanted to parts with which they have normally no 
organic connection. Thus R. Wagner* has shown that a testicle, 
when engrafted into the peritoneal cavity goes through the process 
of fatty degeneration, and that the same change takes place in the 
crystalline lens, bits of muscle, and even portions of boiled white of 
egg when similarly treated. That these changes are due to an 
actual conversion of the transplanted substance into fat appears 
to be proved by the observations of Michaelis,f who has noticed 
that the production of ammonia is an accompaniment of the 
transformation. 

But when, as I have said elsewhere (p. 175), we see how a large 
mass of inflamed hard substance will become fluid, as it suppurates, 
and this with scarcely any, if any, increase of bulk,we may believe 
that another change ensuing in the fibrine is that which I called 
liquefactive degeneration (p. 77). In such a swelling, we may be 
nearly sure there is coagulated fibrine, both from the general 
circumstances of the inflammation, and because neither corpuscles 
alone, nor fibrine in the liquid state, would give such hardness. 
The suppuration, therefore, if without increase of bulk, can hardly 
be explained, except on condition of the fibrine, which had 
solidified, becoming again liquid. The occasional liquefaction of 
clots out of the body{ makes this more probable ; but Iam not 
sure that it can be proved by any more direct facts. 


* Nachricht. der Gétting. Acad. 1851. t Prajer. Vierteljahr. Schrift, 1853. 

+ As in cases by Nasse and De la Harpe, quoted by Henle, in his Zeitschrift, B. ii. 
p. 169. See also Virchow on the same subject, in the same Zeitschrift, B. iv. Henle 
refers to this sume liquefaction the changes that ensue in emitted semen. 
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A point of some practical importance is connected with these 
forms of degeneration of lymph, whether affecting fibrine or 
corpuscles. When the fibrine has withered and become dry, it is 
probably put out of the capacity of being further developed, and 
is rendered passive for further harm or good, except by its 
mechanical effects. But the fatty and liquefactive degenerations 
may be yet more beneficial in that they bring the lymph into a 
state favourable to its absorption, and therefore favourable to that 
which is termed the ‘resolution’ of an inflammation in which 
lymph has been already formed. I suppose it may be considered 
as a general truth, that the elements of a tissue cannot be absorbed 
so long as they retain their healthy state. There is no power of 
any absorbent vessels that can disintegrate or decompose a healthy 
portion of the body: for absorption, there must, in general, be not 
only an absorbing power, but also a previous or concurrent 
change,—as it were a consent, in the part to be absorbed ; so that 
it may be reduced (or, rather, may reduce itself) into minutest 
particles, or may be dissolved. And this change is probably one of 
degeneration, not death, in the part; for dead matter is usually 
rather discharged from the body than absorbed. 

Now such degeneration of the fibrine~products of inflammation 
as I have described, brings them into a state most favourable for 
absorption; indeed, one may see in lymph thus changed many 
things which, in regard to the fitness for absorption, make it 
parallel with chyle.* Of such absorption of fibrine we may find 
many instances. In rheumatic iritis we may believe the lymph to 
be fibrinous; but we see its complete absorption taking place; 
and the observations of Dr. Kirkes on the rarity of adhesions of 
the pericardium, in comparison with the frequency of pericarditis,t 
may be in the same manner explained. In rheumatic pericarditis 
we may be sure fibrine is exuded; and the observed friction-sound 
has, in some cases, proved its coagulation; yet in these cases, 
when death occurred months afterwards, scarce a trace of fibrine 
was found in the pericardium: it had been absorbed, and the 
degeneration I have been describing was probably the preparation 
for its absorption. 

3. Iam not aware of any direct proof of the calcareous degene- 
ration ensuing in the fibrinous part of an inflammatory exudation ; 
but we have the strongest evidence from analogy for believing that 

* See also the ingenious contrast of the progress of chyle and the regress of pus 


drawn by Gerber, in his Aligem. Anatomie, p. 49, 
+ Medical Gasette, April 1849. 
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this change may be a frequent one. For there are numerous 
instances of calcifications of fibrine within the vessels: as, e.g. in 
“the ordinary formation of phlebolithes from clots of blood, in the 
branching and irregular pieces of bone-like substance found in 
obliterated veins, and in the lumps and grains of substance like 
mortar imbedded in fibrinous deposits on the heart’s valves. We 
can, therefore, hardly doubt that the fibrine, even before develop- 
ment, may take part in formations of earthy matter in inflam- 
matory products; but the calcareous degeneration seems much 
more frequent in purulent fluids, and in the later developments 
of lymph. 

4, Lastly, we have examples of the pigmental degenerations of 
fibrinous lymph in the various shades of grey and black which 
often pervade the lymph formed in. peritonitis, and which are 
produced, not by staining or discoloration of the blood by intestinal 
gases, but, according to Rokitansky, by the incorporation of free 
pigment-granules. 

Such appear to be the degenerations of the fibrine of inflam- 
matory lymph: such, at least, are the changes in it which we may 
refer to defects in its power or conditions of nutrition, because they 
correspond with changes that may be traced in the gradual 
degenerations of old age. I need hardly say, that it is chiefly by 
such correspondence that we can interpret them; for when we 
find them, it is often beyond our power to tell, by direct observa- 
tion, whether, or in what way, the conditions of nutrition were 
defective. 


The corpuscular constituents of lymph, in any of their stages of 
development, may retrograde, and present degenerations corres- 
ponding, and usually concurrent with those which I have just 
described. 

1. Their withering is well seen in some forms of what is called 
scrofulous matter, such as occur in chronic and nearly stationary 
scrofulous enlargements of lymphatic glands. In the dull-ochre- 
yellow coloured, and half dry, material imbedded in such glands, 
may be found abundant cells, such as are sketched in fig. 36. 
They are collapsed, shrivelled, wrinkled, glistening, and altogether 
irregular in size and form. One might suppose them to be the 
remnants of pus dried-up, or the corpuscles of chronic tuberculous 
matter, if it were not that among them are some with nuclei 
shrivelled like themselves, and some elongated and attenuated, which 
are evidently such as withered after they had been developed into 
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the form of fibro-cells; into which form it is certain that neither 
pus-corpuscles nor those of tubercle are ever changed. 


These are the best examples of withered lymph-corpuscles; but 
they may be also found in the pus of chronic abscesses, especially, 
of course, in that of such abscesses as ensue by suppuration of 
lymph-deposits like those just referred to. It may be hard, some- 
times, to say whether corpuscles in these cases may not be pus- 
corpuscles shrivelled up: but on the whole, I am inclined to 
believe that the shrivelled corpuscles of the pus of chronic ab- 
seesses are usually derived from the lymph, in which, having 
withered, they had become incapable of further change. 

2. The fatty degeneration of lymph-cells is shown in their 
transition into granule-cells—the inflammatory globules of Gluge. 
We owe the first demonstration of this to the excellent observations 
of Reinhardt,* who has also shown how, by similar degenerations, 
corresponding forms of granule-cells may be derivéd from the 
primary cells of almost all other, both normal and abnormal, 
structures. 

This method of degeneration appears peculiarly apt to occur in 
the inflammations of certain organs ; as, especially, the lungs, brain, 
and spinal cord; but it may be found occasionally prevalent in the 
lymph of nearly all other parts, and in the granulations forming 
the walls of abscesses or of fistule. It may occur alike in the early 
forms of lymph-cells, and after they have already elongated and 
attenuated themselves, as if for the formation of filaments, and after 
they have degenerated into pus-cells. The changes of transition, 
(as shown in fig. 37), are, briefly, these :—The lymph-cells, which 
may have at first quite normal characters, such as I have described 
(p. 249), present a gradual increase of shining, black-edged 
particles, like minute oil-drops, which accumulate in the cell- 
cavity, and increase in number, and sometimes in size also, till they 

* Traube's Beitrige, B. ii. 217. 

+ Observations similar to part of those of Reinhardt were made independently by 
Dr. Andrew Clark. (Medical Gazette, vols. xiii. xliii.) See aleo Dr. Gairdner's 
description of the formation of granule-cells from epithelium-cells in pneumonia 


(Contributions to the Pathology of the Kidney, p. 20); and the list of references, 
p. 112. 
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nearly fill it. The fatty nature of these particles is proved by 
their solubility in ether: and their accumulation is attended with 
Wa gradual enlargement of the cell, which also usually assumes a 
more oval form. Moreover, while the fatty matter accumulates, 
the rest of the contents of the cell become very clear, so that all 


Fie. 37. 





the interspaces between the particles are quite transparent; and, 
coincidently with all these changes, the nucleus gradually fades 
and disappears, and the cell-wall becomes less and less distinct. 

I need hardly say, that, in these particulars, the changes of the 
lymph-cells (which may also occur when they have been already 
developed into the form of fibro-cells), correspond exactly with 
those of the fatty degenerations observed in the cells of the liver 
or kidney, or in the fibres of the heart. There can be hardly a 
doubt of the nature of this process: and it presents an important 
parallel with the similar changes described in fibrine. For, we 
may observe, first, that where this degeneration is apt to occur in 
lymph, it is least likely to be developed. A proper induration 
and toughening of the lungs and brain, such as might happen 
through development of the products of inflammation, is extremely 
rare; it is rarely seen, except in the scars by which the damages of 
disease are healed. And, besides, this degeneration is a step 
towards the absorption of the lymph; for commonly we may trace 
yet later stages of degeneration in these granule-cells. They lose 
their cell-walls, and become mere masses of granules or fatty 
particles, held together for a time by some pellucid substance, but 
at last breaking up, and scattering their components in little 
clusters, or in separate granules. 

Thus, if at no earlier period of their existence, or after no fewer 
changes, the lymph-corpuscles may pass into a condition as favour- 
able for absorption as is that of the fibrine when similarly degenerate 
and broken up: and such as this, we may believe, is a part of the 
process by which is accomplished that ‘ clearing up’ of parts 
indurated and confused in inflammation, and, especially, that of the 
solidified lung, which is watched with so much interest in 
pneumonia. 

3. Calcareous degenerations of the lymph-cells appear in cases, 
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such as Henle * refers to, in which granule-cells are composed not 

wholly of fatty matter, but in part also of granules of earthy 

matter. In this. combination they correspond with a common* 
rule; for the fatty and earthy degenerations are usually coincident : 

they are combined in the advanced stages of the degenerations of 

arteries, and may be said to have their normal coincidence in 

ossification. 

4, Of the pigmental degeneration of lymph-cells there are, I 
suppose, examples in the black matter effused in peritonitis: but 
the best examples are in the cells in bronchial mucus, to which I 
have already referred (fig. 33). 


The most frequent, degeneration of inflammatory lymph is into 
pus. It may ensue in nearly all the cases in which lymph is 
placed in conditions unfavourable to its development; asin the 
persistence of inflammation, or in exposure to air, or in general 
defects of vital force. It affects alike the fibrinous and the corpus- 
cular parts of lymph. For although we do not call any liquid ‘ pus,’ 
unless it have the characteristic pus-corpuscles, yet the materials 
of degenerate fibrine are commonly mixed with these; and indeed 
many of the varieties of the pus formed in inflammations owe 
their peculiarities to the coincident degenerations of the fibrine. 

The changes which seem to prove the transformation of inflam- 
matory lymph into pus correspond very nearly with those already 
cited (p. 173) concerning the similar relations of granulations to pus 
in the process of repair. But a few may be mentioned here :— 

1. The fluid of such vesicles as those of herpes, is, in the first 
instance, a pure inflammatory lymph, containing corpuscles which 
might be taken as types of the lymph or exudation-corpuscles, and 
which may be as easily distinguished from any cells of pus, as the 
cells of well-formed granulations may be. If we watch these 
vesicles, we see their contents not increased,— rather, by eva-~ 
poration, they are diminished; but the lymph is converted into 
pus, and pus-cells are now where lymph-cells were. And the 
change may ensue very quickly: I think I have known it 
accomplished in twelve hours at the most. 

2. In like manner, as I said before (p. 175), when we watch the 
progress of an abscess, we may find one day a circumscribed, hard, 
and quite solid mass, and in a few days later the solid mass is fluid, 

* In his Zeitschrift, B. ii. 

+ It may be that the lymph and pus cells formed in these cases are derived from 
the nuclei of the cells of the deeper epidermal layers, See note, p. 249. 
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and this with little or no increase of bulk. Now the solidity and 
hardness are due to inflammatory lymph; the later fluid is pus, 
and the change is the conversion of lymph into pus, 

8. As in common suppuration of a granulating wound, the 
granulation-cells appear to be convertible into pus-cells, superficial 
cells being detached in pus, while deeper ones seem as if developing 
into filaments; and as in worse-formed granulations, the cells are 
often by no characters, except by their forming a solid tissue, dis- 
tinguishable from pus-cella; so, in an inflamed serous membrane, 
pus-cells may float in the fluid, such as cannot be distinguished from 
cells in the vascularized lymph that lines the cavity. In the fluid 
exudation, and in that which is solid, the same forms may he 
found ; though, by comparison, we may be able to trace that in the 
former none of the cells were being developed, and many were 
proceeding beyond the degeneration to which any had attained 
in the latter. 

4. One may see the same conversion of inflammatory lymph into 
pus thus illustrated. An amputation through the thigh was 
performed when all the parts divided were infiltrated with lymph, 
effused in connection with acute traumatic inflammation of the 
knee-joint. Next day pus flowed freely from the wound. Now, in 
amputation through healthy tissues, free suppuration does not 
appear till after three or four days: the pus here seen must have 
been formed by the conversion of the inflammatory lymph previously 
infiltrated in the divided tissues. Similar facts may be less 
strikingly observed in any wound.* 

* Since the delivery and publication of these lectures, much has been written on 
the subject of suppuration and the origin of pus, which tends to throw a new light on 
many of the pathological changes discussed in this and others of these lectures. It is 
by Professor Virchow, and the school of pathologists of which he is the chief expo- 
sitor, that most of the investigations have been made, which render necessary 2 modifi- 
cation of some, at least, of our former views on this question. From a very extended 
series of observations conducted on most of the textures and organs of the body, it would 
appear, that a free exudation of lymph into or amongst them is not an essential prelimi- 
nary to the process of suppuration, and that, when such an exudation does take place, the 
pus cells do not arise in it by any mere aggregation of granules and visible molecules-— 
by a spontaneous free cell formation—as is sometimes described, but that the pus 
proceeds from peculiar formative changes in the cellular and nuclear elements of 
the parts themselves. To render such a theory at all ela it was necessary 
to show that a wide-spread diffusion of cellylar or nuclear structures existed in 
the midst of the textures in their completed state. These had long been known, 
in many localities, as muscle, nerve, cartilage, epithelium, and, as was pointed out 
by Professor Goodsir, in bone itself. It is in the connective tissue, however, in its 
various forms and modifications, that they have of late years been particularly recog- 
nised, and it is in their relations to this important texture that the observations of 
Virchow especially apply. For, from the extensive distribution of the connective tissue 
in all parts of the , not merely in its special forms of tendons, ligaments, fasciee, 


aponeuroses, but from its relations to bone and cartilage, from its presence in the mus- 
cular and nervous textures, in skin, mucous, and serous mombranes, from its forming 
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From these and the like facts we have an almost exact parallel, 
in their relations to pus, between the material for repair by 
granulations and that exuded in the inflammatory process; and 
between, if they may be so called, the reparative and the inflam- 
matory suppurations. And in some of the facts we may trace a 
transition from the one process to the other. In the formation of 
an acute abscess, for example, inflammatory lymph is transformed 
into pus; then the pus, say, is discharged ; the signs of inflamma- 
tion cease; the process of repair is established, and reparative 
granulations line the abscess-cavity in the place of, or formed by, 
the peripheral layer of the lymph. Now, pus continues to be formed : 


a more or less continuous framework in which the vascular, tubular, and epithelial 
elements of the various glands ure imbedded, it constitutes undoubtedly one of the most 
important tissues of the body, and supplies us with a source from which such cellular, 
or nuclear, structures may be derived. 

Many experiments and observations have now demonstrated that when pus forms in a 
deep-seated part it is preceded and accompanied by changesin the cellular elements of the 
connective tissue ofthat part, and, in some cases, even in the nuclei of the museular and 
nervous tissues also, These changes consist in an elongation and subsequent division 
of the nucleus, so that, where but a single nucleus existed in the normal state, now 
crowds may be observed. In the course of time these assume the appearance of pus- 
corpuscles, The hard, solid feel which a part always possesses during the early 
stage of formation of an abscess, is occasioned by the multipheation or proliferation of the 
nuclei, whilst the soft, fluctuating later stage is duc to the separation from each other of 
these nuclei,now changed into pus cells, bya fluid intercellular substance. Again, when pus 
forms in the epidermis, or on the surface of a mucous or serous membrane, it may be pro- 
duced either from the sub-epithelial connective-tissue cells, or it may urise in an endo- 
genous manner in the epithelial cells themselves. In the latter case the epithelial cells 
burst, and the pus-corpuscles, formed in the interior, are set free. 

The observations on which the statements made in this note are founded are recorded 
by J. Goodsir (Anat. and Path. Observations, 1845), Virchow (Cellular Pathologie, 1858), 
Billroth (Beitrage zur Path. Hist., 1858), in the later volumes of Virchow’s Archiv—by 
Buhl, Bottcher, Forster, C.O, Weber, Rindfleisch, Burckhardt, Sezelkow, Hjelt, and Cohn— 
heim, and by Haldane, in Edin. Med. Journal, November, 1862, by whom investigations 
have been made on suppuration in bone, cartilage, the fibrous, muscular, and nervous 
tissues, skin, mucous and serous membranes. 

The Editor has, also, from a series of observations made on an inflamed pleura, 
observed appearances which satisfied him that proliferation of the nuclei of the con- 
nective-tissue-corpuscles of the serous membrane was taking place. His examination 
was conducted on sections made through the inflamed membrane at right angles to tho 
surface. The inflammatory lymph on the free surface of the pleura was soft, yellowish, 
and evidently but recently pe uced. It was composed almost entirely of cells, the 
structureless or dimly granular intercellular substance being ata minimum. The proper 
epithelial covering of the pleura had altogether disappeared. The corpuscles of the 
subjacent connective-tissue were evidently much changed from their normal state. 
They were swollen, and presented, in their interior, some two, others a larger num- 
ber, occasionally half a dozen, of distinct, pale, faintly granular, circular or oval 
bodies, closely corresponding, in form and general aspect, to the corpuscles of the in- 
flammatory lymph. These were, without doubt, derived by division from the original 
nuclei of the connective-tissue cells. In different parts of the tissue might be traced 
the gradations of this process: from cells, where the multiplication was evidently only 
commencing, to others, where it had advanced to snch an extent that crowds of the 
new-formed structures existed, so as to obscure more or less completely the proper 
characters of the texture. Additional observations made on an inflamed mucous 
membrane, in a case of inflammation of the pelvis of the kidney and ureter, have also; 
afforded results of a closely corresponding nature. 
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but this pus is derived, not from inflammatory lymph, but from 
granulation-substance. So, also, when an inflamed part is cut, the 
first pus is from lymph : the latter pus, when repair is in progress, is 
from granulation-substance. In both cases, alike, the pus manifests 
itself as a rudimental substance ill-developed or degenerated (see 
p. 174); and the transition from the one condition to the other is 
an evidence of the impossibility of exactly defining between the 
inflammatory and the reparative processes, unless we can see their 
design and end. 

Much, therefore, of what was said respecting suppuration in 
connection with repair, might be repeated here. But, avoiding 
this, let me only point out the principal methods in which 
inflammatory suppuration ensues, and the relation of the pus in 
each to the previous or coincident inflammatory product. In this 
last respect, the suppuration of disease differs in an important 
manner from that of the reparative process, in that the degenera~ 
tion may take place in any of the different varieties of lymph, and 
that, according to the primary character of the lymph, there may 
be traced (though as yet too obscurely) different appearances of 
the pus.* 

The methods of such suppuration may be named the circum-~ 
scribed, the diffuse, and the superficial. The first may be exempli~ 
fied by the formation of an abscess or a pustule; the second by 
phlegmonous erysipelas, or purulent infiltration of any organ; the 
third by purulent ophthalmia, or gonorrhea: and in these and the 
like instances we may often, at the close of the disease, watch the 
transition from the suppuration that depends on the inflammatory 
process, to that which is coincident with repair. 

In circumscribed suppuration, which has its most usual seat in 
the areolar tissue, we can generally observe the previous signs of 
inflammation, and of ‘exudation of lymph in a certain area of the 
tissue. The exudation is interstitial, or byinfiltration; and, probably, 
in most acute abscesses, is of a mixed kind, containing both fibrine, 
which may solidify, and a liquid material. The proper elements of 
the tissue are separated or expanded by the lymph thus inserted 
among them; and the inflamed part derives from it much of 
its swelling, and much of its hardness while the fibrinous part 
of the lymph is solid. Generally, such a swelling is at first, 
comparatively, ill-defined ; and if it be near the skin, the visible 
inflammatory redness very gradually fades-out at its borders, 


* See especially Rokitansky: Pathol. Anat. B. i. p. 210. 
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where, in the deeper tissue, we may believe, the exudation is 
gradually less abundant. But, in time, the swelling usually becomes 
more defined ; the inflammation, as it were, concentrates itself, and 
appears more completely circumscribed. Now the lymph, in 
such a case, may be absorbed, or may be developed so as to 
form a long-continuing thickening and induration of the part: 
but, in the case [ am supposing, it is transformed into pus; its cor- 
puscles changing their characters in the manner already described, 
and a portion, perhaps, of its previously solidified part becoming 
liquid. The change almost always begins at or near the centre of 
the lymph, where, we may believe, the conditions of nutrition are 
most impaired. It may extend from a single point, or from many 
which subsequently coalesce. In either case the central collection 
of matter remains surrounded by a border or wall of indurated 
tissue, in which the infiltrated lymph is not transformed into 
pus, but, rather, tends to be more highly organized. This border 
or peripheral layer of lymph now forms the wall, as it is called, of 
the abscess, and the finger may detect, as the best sign of abscess, a 
soft or fluctuating swelling with a firm or hard border. The 
expressions commonly used are, that the suppurative inflammation 
has taken place in the centre of the swelling, and that its effects 
are bounded by the adhesive inflammation: it might be said, with 
the same meaning, but perhaps more clearly, that, of a certain 
quantity of lymph produced in the original area of the inflamma- 
tion, the central portions have degenerated into pus, and the peri- 
pheral have been maintained or more highly developed: and probably, 
we may add in explanation, the difference has depended on the 
degrees in which the conditions of nutrition have been interfered 
with in the places in which the two portions have been seated. In 
the central parts of an inflammatory swelling, the circulation, if 
not wholly arrested, must be less free than in the peripheral; the 
blood, moving very slowly or stagnant, must lose more of its fitness 
for nutrition; the tissues themselves are more remote from the 
means of maintenance by imbibition: in these parts, therefore, 
degeneration, if not death, ensues; while, in the peripheral parts, 
maintenance, or even development, is in progress.* 

Now, in the ordinary course of such an abscess, the purulent 
matter is discharged. (I shall speak in the next lecture of the 
manner in which this takes place, as well as of the changes that 


2 cs bere are sometimes used which imply that fhe wall of the abscess is formed 
by an adhesive inflammation following, and purposely consequent on, the suppurative. 
his certainly happens, if ever, very rarely: it only seems to take place when suppu- 
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ensue in the tissues among whose elements the lymph is infil- 
trated.) On the interior of its wall, especially if its course have 
been very acute, we may find a thin, opaque, yellowish-white layer, 
easily to be detached, flaky, or grumous. It is usually formed of 
lymph-cells or pus-cells imbedded in flakes of soft fibrinous sub- 
stance. It has been made to seem more important than it is, by being 
called by some a ‘ pyogenic membrane,’ and by its being supposed 
that it is the work of the cells to secrete the pus. But the existence 
of such a layer is far from constant in abscesses; it is, often, a sign 
of the imperfect organization of the abscess-wall; its materials are 
probably oftener detached and mingled with the pus than they are 
vascularized; and no such layer is found when free suppuration 
continues in an open abscess. A more. normal course is observed 
when the progress of suppuration has been slower In this case, 
the wall of the abscess becomes more highly organized after the 
discharge of the contents; the circulation being restored in the 
infiltrated tissues of which the wall is formed, the lymph is 
developed, or at least, if I may so speak, more highly vivified, and 
its cells, or new ones formed next to the abscess-cavity, are 
constructed into granulations, and are supplied with blood-vessels, 
like those on the surface of a healing suppurating wound. Such 
vessels are represented in the sketch. (Fig. 38.) 
Fie. 38. 





With, or soon after, the evacuation of the purulent matter, the 
disease on which the abscess depended may cease: and,if this be 
so, the later progress of the case is a process of healing which may, 
in every essential character, be likened to the healing of a wound 
by granulation. There is the same gradual development of the 


ration is accompanied by extending inflammation. In such a case, that which is to- 

day the indurated abscess-wall, may, to-morrow, have become pus; and new inflam- 

matory products, formed around it during its degeneration, will form then, the 

boundary of the enlarged abscess. It may be, indeed, that the Shier situated at the 

centre of the inflammatory process is, naturally, lesa organizable than that at the 

periphery; but this is not proved. 
0 2 
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lymph-cells, or, as they might now be called, the granulation-cells 
of the walls of the abscess,—first of the deeper, and then of the 
more superficial cells. The same contraction, also, attends this 
‘process, and serves to diminish the area of the cavity, and to bring 
its walls more nearly into correspondence and proximity with the 
external opening, till, coming into contact, the opposite surfaces of 
granulations may unite, as in healing by secondary adhesion; or 
till, as the edges of the opening are retracted and depressed, and 
the floor of the abscess is raised, they are brought nearly to a level, 
and heal as a single granulating surface. 

Such an abscess as I have described is often called acute or phleg- 
monous, in contradistinction from those collections of pus which, 
being formed without the observed signs of inflammation, and 
generally, slowly, are named cold or chronic abscesses. Observa- 
tions are wanting, I believe, which might show how far the chronic 
abscesses differ from such as I have described in their early 
condition; and, especially, whether there be first a circumscribed 
infiltration of lymph, of which part degenerates and the rest is 
developed. It is probable the phenomena are essentially the same ; 
for instances of all possible gradations between the two forms may be 
observed; and, in the complete state of the chronic abscess, the 
structures are not widely different from those of the acute. The 
abscess-wall is usually firmer, more defined, so that it can often be 
dissected entire from the adjacent parts, and has its tissue more 
developed, and more like those of a membranous cyst: the lining 
is generally less vascular, smoother, and less distinctly granulated ; 
the contents are usually thin and serous, and indicate not only that 
the material of which they are composed was peculiarly unapt to 
be organized, but that, even after its transformativn into pus, 
further degenerations ensued in it. 


The diffuse suppuration, as I have said, may be exemplified by 
phlegmonous erysipelas. Here, with well-marked phenomena of 
inflammation, lymph is exuded through a wide extent of the 
subcutaneous areolar tissue, and, from first to last, the boundaries 
of the exudation are ill-defined: the suppuration is, indeed, most 
certain and complete at the centre, or where the inflammation 
began; but it may be nearly co-extensive with the exudation, and 
most rarely presents a well-defined boundary-wall, as in abscess. 
The lymph, in its primary character,is mixed; its fibrinous 
constituent is evident in the coagulation that ensues when it is let 
out (see p. 244), and, usually, in the abundant, molecular matter in 
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the pus. The exudation is even more distinctly interstitial than in 
an abscess; the tissue is thoroughly infiltrated with it, and is, 
comparatively, little expanded: and when suppuration has ensued, 
and we cut into the inflamed parts, the pus often flows out slowly, 
even remains entangled in the tissue. The same condition is, 
often, yet more plain in the purulent infiltrations of such organs 
as the lungs; their tissues are completely soaked with pus. The 
infiltrated tissues themselves are usually softened, not only by the 
mixture of the unorganized inflammatory matter, but through their 
own degeneration; and, very generally, large portions of them 
perish, and are found as sloughs infiltrated with pus. 

In regard to their structural changes, there may appear little 
difference betwen this condition and that of acute abscess, except 
in the contrast of the one being less, the other more circumscribed. 
But in regard to the materials exuded, they are, probably, in the 
phlegmonous erysipelas, much less naturally apt for organization 
than in the abscess. The central suppuration of an abscess, while 
the lymph around is organizing, implies that the degeneration 
depends much on the local defect of the conditions of nutrition : the 
diffuse suppuration seems due, in a larger measure, to original defect 
of the lymph; and these differences correspond with those of the 
constitutional states attending the two diseases. 

After the discharge of the pus, the healing of the diffuse 
suppuration is, in all essential respects, similar to that of the 
abscess; but the methods of discharge are much more diverse. 
Sometimes, after extensive sloughing of the skin, wide-spread 
suppurating cavities are exposed, which then granulate and heal 
like wide-open wounds ; sometimes, numerous isolated suppurations 
ensue, whence the pus is discharged as from so many small ill- 
defined abscesses, in each of which the ordinary healing occurs, 
while the intermediate parts are indurated by the imperfect 
organization of the lymph; sometimes, from a comparatively small 
opening, large sloughs are discharged and then the boundaries of 
the subcutaneous cavities which they leave granulate, and healing 
takes place as by secondary adhesion. 


The superficial inflammatory suppuration is such as we observe 
in gonorrhwa, and in purulent ophthalmia, and generally in the 
inflammations of mucous membranes. Here, the material exuded 
is least apt for organization, partly because of the situation in 
which it is produced, and partly through its own natural condition ; 
for though exudation takes place, in these cases, within the tissue 
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of the inflamed membrane, as well as on its surface, yet the amount 
of thickening, or other structural change, that takes place is slight, 
if we compare it with the changes that, in the same duration and 
severity of inflammation, would ensue in connective tissue, or in 
serous membranes. 

I have already spoken of the changes of mucus in the inflam- 
matory process, and of the mixture of lymph that then occurs. 
The lymph is mostly of the corpuscular kind. It is, indeed, 
chiefly, in some of these cases of inflamed mucous membranes, 
that one may doubt whether it is reasonable to speak of 
the formation of lymph-cells as preceding that of pus; for, 
especially in the more acute inflammations, the characters of pus- 
cells seem to be acquired in the very beginning of organization of 
the exuded liquid. And this character of the cells is often retained, 
even after the product of the inflamed membrane has regained, to 
the naked eye, a more mucous appearance; for here (unless 
ulceration of the membrane have ensued) the process of recovery 
from inflammatory suppuration is not through such healing by 
granulation, as in the former cases, but by a gradual return to the 
secretion of a more normal material; and in this recovery, the 
inflammatory exudation becoming gradually less, the corpuscles 
that are formed, though they may assume the characters of pus-cells, 
are not sufficient to give a purulent character to the liquid.* 

The superficial suppuration from inflamed mucous membranes 
is closely related to that from an ulcerated surface. I think, 
indeed, that an inflamed mucous membrane may yield purulent 
matter, even though it remain covered with an epithelium. I 
believe this happens in gonorrhoea, and in purulent ophthalmia; 
the vascular tissues in these affections appear still to have epithe- 
lium on them, though perhaps it is too thin and immature, and is 
reduced to a condition analogous to that of the thin and moist 
glistening epidermis on the inflamed ‘weeping’ leg. But obser- 
vations are wanting on this point. The transition to the suppura- 


* The question of the diagnosis betweeen mucus and pus should, perhaps, be here 
referred to, Between normal mucus and pus there can be no confusion. Between 
the mucus and the pus of an inflamed mucous membrane, the difference corresponds, 
in some measure, with that between lymph and pus; depending, first, on the pro- 
portion in which the inflammatory material is mingled with the proper constituents 
of the mucus, and, secondly, on the degree in which the former tends to assume 
the purulent characters. In other words, the diagnosis required is not, strictly speak- 
ing, so much between mucus and pus, as between the lymph and pus which are, in 
different cases, mingled with the mucus of inflamed membranes, And this diagnosis 
is one which it is easy to make, in many cases, according to such characters of the cor- 
puscles as have been already described; but, in other cases, it is impossible, if it so 
chance that the materials are in the transition-stage from lymph to pus. 
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tion from an ulcerated surface takes place when the epithelium is 
wholly removed from a mucous membrane. This constitutes its 
abrasion or excoriation; in the next stage the surface of the mem- 
brane itself is cast off, and this is its ulceration or erosion.* 


Such are the several chief methods of inflammatory suppuration, 
and the relations of the pus to other products of the disease. In 
all the cases a point of contrast between pus and any form of 
lymph is to be found in its complete incapacity for organization. 

When once formed, the pus-cells, if they are retained within the 
body, have no course but to degenerate further; it is character- 
istic of their being already degenerate, that they can neither 
increase nor develope themselves, Various corpuscles found in 
pus, besides those I have already mentioned, may find their in- 
terpretation in these degenerations; for the pus cells are prone to 
all the degenerations that I described as occurring in the lymph- 
cells. 

They may wither, as in the scabbing of pustular eruptions, or in 
long retained and half-dried strumous abscesses, 

Or, they may be broken up, whether before or after passing into 
the fatty degeneration, which is one of their most common changes, 
and in which they are transformed into granule-cells. It is this 
breaking up into minute particles which, probably, precedes the 
final absorption of pus. 

Or, lastly, both the cells and the fluid part of the pus may alike 
yield fatty and calcareous matter, and this may either remain dif- 
fused in fluid, or may dry into a firm mortar-like substance. 

It is to such degenerations as these, in various degrees and com- 
binations, and variously modified by circumstances, that we must 
ascribe the diverse appearances of the contents of chronic abscesses, 
and of the substances that remain when abscesses close without 
complete final discharge of their contents. In such abscesses we 
may find mixtures of pus-cells, granule-cells, and molecular matter, 
diffused in more or less liquid; or pus-cells, half-dried, shrivelled, 
and showing traces of their divided nuclei; or, all the cells may be 
broken up and their debris may be found mingled with minute 
oily particles, which appear in such cases to be always increasing ; 
or, with these may be abundant crystals of cholestearine; or, such 

* The thickness, or number of layers, of epithelium normally present on @ mucous 
surface would appear to exercise an important influence in determining whether suppu- 
ration or ulceration should take place. On the urinary mucous membrane, for example, 
where the epithelial layers are several, ok tabi is the rule; whilst on the intestinal 


mucous membrane, where the epithelial layer is single, ulecration most commonly 
occurs, 


296 DEGENERATIONS AND DISEASES 


crystals may predominate over all other solid contents. In yet 
otber chronic abscesses (though, still, without our being able to 
tell why the pus should degenerate in these rather than in the 
foregoing methods), we find molecules of carbonate and phosphate 
of lime, mixed with fat molecules and crystals, which are diffused 
in an opaque white fluid, and look like a deposit from lime-water, 
or like white oil-paint; and as these contents dry in the healing 
of the abscess, so are formed the mortar-like deposits and the hard 
concretions such as are found in the substance of lymphatic glands, 
in the kidney, or other organs that have been the seats of chronic 


Time and patience would fail in an attempt to describe all the 
varieties of material that may thus issue from the transformation 
of pus. What I have enumerated are the principal or typical forms 
with which, I believe, nearly all others may be classed; though not 
without consideration of the various substances that may be acci- 
dentally mixed with the pus; as blood, débris of tissues, &c, 


In conclusion of this part of the subject, — of this biography of 
inflammatory lymph,—a few words must be added respecting the 
degenerations and diseases which may occur after it is completely 
organized. The degenerations to which I have now so often re- 
ferred, may be observed in fully formed adhesions, or in the cor- 
responding organized tissues in the substance of organs. 

Of the wasting of adhesions we often see instances in the peri- 
cardium, where films of false membrane are attached to one layer 
of the membrane, while the opposed portion of the other layer is 
only thickened and opaque. A more remarkable instance is pre- 
sented in a case by Bichat, in which a man made twelve or fifteen 
attempts at suicide, at distant periods, by stabbing his abdomen. 
In the situations of the more recent wounds, the intestines adhered 
to the walls of the abdomen; in those of the older wounds, the 
older adhesions were reduced to narrow bands, or were divided 
and hung in shreds. 

To similar wasting atrophy we may refer the extreme thinning 
and perforation of false membranes, by which, as Virchow* has 
well described, they become fenestrated like wasted omentum. 

Of fatty degeneration I have seen no good examples in adhesions 
or similar inflammatory products, but of calcareous degenerations, 
or of such as present a combination of fatty and earthy matter, 
museums present abundant specimens. Among these are most of 


* Wirzburg Verhandlungen, B. i. p. 141. 
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the plates of bone-like substances imbedded in adhesions of the 
pleura, in thickened and opaque portions of the cardiac pericardium, 
in the tunica vaginalis, in old hydroceles, in the thickened and 
nodulated capsule of the spleen, in the similarly altered mitral 
and aortic valves. So, too, many of the so-called ossifications of 
muscles and ligaments are examples of calcareous degeneration of 
fibrous tissue, formed in consequence of inflammation of these 
parts, and imbedded in masses of fibrous looking bands, within 
their substance. In some of these cases, indeed, there may be an 
approximation to the characters of true bone (p. 73); but in others 
the earthy matter is deposited in an amorphous form, and seems 
to take the place of the former substance, as if according to 
Rokitansky, it were a residue of the transformation of the more 
organized tissue, whose soluble parts have been, after decomposition, 
absorbed.” 

Pigmental degeneration of adhesions may be seen, sometimes, 
in those of the pleura, in which black spots appear like the pigment 
marks of the lungs and bronchial glands.f Adhesions of the iris, 
also, may become quite black, by the formation of pigment like 
that of the uvea. 

Lastly, it must be counted among the signs of its attainment of 
complete membership in the economy, that the organized product 
of inflammation is liable to the same diseases as the parts among 
which it is placed; that it reacts like them under irritation ; is, like 
them, affected by morbid materials conveyed to it in the blood; 
and, like them, may be the seat of growth of new and morbid 
organisms. No more complete proof of correspondence with the 
rest of the body could be afforded than this fact presents; for it 
shows that a morbid material in the blood, minute as is the test which 
it applies, finds in the product of inflammation the same qualities 
as in the older tissue to which it has peculiar affinity. 

The subject, however, of the diseases to which these substances, 
themselves the products of disease, are liable, has been little studied. 
I can only enumerate the chief of them. 

Lymph, while it is being highly organized, is often the seat of 
hemorrhage ; its delicate new formed-vessels bursting, under some 
external violence, or some increased interior pressure, and shedding 
blood. Such are most of the instances of hemorrhagic pericarditis, 
and other hemorrhages into inflamed serous sacs. 

* Numerous spain of the calcareous degeneration of adhesions are in the College 
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Museum; e.g. Nos. 103, 1,493, 1,494, 1,516, &e. 
+ Asin No, 96 in the College Museum. 
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Even more frequently, the lymph, when organized, becomes itself 
the seat of fresh inflammation. Thus, in the serous membranes, 
we may find adhesions, in the substance or interstices of which recent 
lymph or pus is deposited ;* or, in other cases, adhesions, or the 
thickenings and opacities of parts, become highly vascular and 
swollen. It is, indeed, very probable that, in many of the instances 
of the recurring inflammations that we watch in joints, or bones, or 
other parts, the seat of the disease is, after the first attack, as much 
in the organized product of the former disease as in the original 
tissue. 

I suppose, also, that to such inflammations of organized inflam- 
matory products, we may ascribe many of the occasional aggravations 
of chronic inflammations in organs ; the renewed pains and swellings 
of anchylosed joints, of syphilitic nodes, and the like; which are so 
apt to occur on exposure to cold, or in any otherwise trivial 
disturbances of the economy. In such cases we may believe that 
the former seat of disease becomes more inflamed, and that with it 
are involved the organized products of its previous inflammations. 
And in such cases there are, perhaps, none of the effects of inflam- 
mation which may not ensue in the newly organized parts: evidently, 
they may be softened, or thickened and indurated, and made more 
firmly adherent: or they may be involved in ulceration, or may 
slough with the older tissues among which they are placed. 

Lastly, the products of inflammation may be the seats of the 
morbid deposits of specific diseases. In their rudimental state they 
may incorporate the specific virus of inoculable diseases; such as 
primary syphilis, variola, and the rest, and, when fully organized, 
they may be the seat of cancer and tubercle. 


* Asin No. 1,512 in the College Museum. The specimen has some historic interest. 
It is one of those by which, in 1808, attention was first drawn, by Sir David Dundas, 
to the connection between acute rheumatism and disease of the heart, 
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LECTURE XVII. 


CHANGES PRODUCED BY INFLAMMATION IN THE TISSUES OF THE 
AFFECTED PART. 


Tue account of the results of inflammation in the tissues of the 
part in which it has its seat, will include the chief among those 
destructive processes which, I said in a former lecture (p. 243), 
may be reckoned as a second division in the inflammatory changes 
of the nutritive process. For I believe that all the effects of in- 
flammation are injurious, if not destructive, to the proper tissues of 
the part in which it is seated. All the changes I shall have to 
describe are characteristic of defect of the normal nutrition in 
the parts: they are examples either of local death, or of some of 
the varieties of degeneration, modified and peculiarly accelerated 
by the circumstances in which they occur. The degenerations are 
observed most evidently, in the processes of softening and absorp- 
tion of inflamed parts. These I shall, first, endeavour to illustrate ; 
and then, after some account of the minute changes that are 
associated with them, I will describe the process of ulceration ; 
reserving for another lecture the account of the death of parts that 
may occur in inflammation. 

Let me, however, at once state that the changes in the proper 
tissues of an inflamed part are, generally, of twofold origin. 
(1.) They are due to the natural degeneration of the tissue. 
That degeneration, which would be progressive in the healthy 
state, but which would then be unobserved, being constantly 
repaired, is still progressive in the inflamed state of the part, 
and is the more rapid because of the suspension or impairment 
of the proper conditions of nutrition. (2.) They are due, also, 
to the penetration of the products of inflammation into the 
very substance of the affected tissue; not merely into the inter- 
stices of its elemental structures, but into those structures them- 
selves. These two methods of change are not essentially connected ; 


300 SOFTENING OF INFLAMED PARTS. 


but they are generally, in various proportions, coincident and 
mutually influential; and when concurring it is hardly possible to 
assign to each its share in the result to which they lead. 


One of the most common effects of inflammation in an organ is 
a more or less speedy softening of its substance; and this is due not 
only to infiltration of it with fluid, but to a proper loss of consist~- 
ency, a change approaching to liquefaction, or to disintegration, 
of which, indeed, it is often the first stage. Of such softening, 
some of the best examples are in the true inflammatory softening 
of the brain and spinal cord, in which the softened part is usually 
found to consist of broken up nervous substance, together with 
more or less abundant granular products of inflammation. Such 
softening also may be found in the lungs: the peculiar brittleness 
and rottenness of texture, which exist with the other characters 
of hepatization, are evidently due to changes in the proper tissue, 
more than to incorporation of the products of inflammation. In 
staphyloma of the cornea, similar softening ensues in connection 
with the opacity and other changes of appearance. But, perhaps, 
the most striking instance of softening in inflammation (and it is 
the more so because the softening probably precedes the other 
evident signs of inflammation*) is to be found in bones. One may 
generally notice that an acutely inflamed bone is soft, so that a 
knife will easily penetrate it. Thus it may be found in the pha- 
langes of the fingers when they partake in deep-seated inflammation, 
and thus, sometimes, in the neighbourhood of diseased joints. 
The change depends partly on an absorption of the earthy matter 
of the bone, this constituent being removed more quickly, and in 
greater proportion, than the animal matter; but the cntire material 
of the bone is softened.f 

The softening of bones may permit peculiar subsequent changes, 
especially their swelling and expansion. Thus, in a remark- 
able case communicated by Mr. Arnott to Mr. Stanley, after 
excision of the bones of an elbow joint, inflammation ensued in the 
shaft of the humerus, and after four months the patient died. 
The end of the humerus was full-red, and swollen, with expansion 


* See Kiiss, as quoted by Virchow, in his Archiv, i. p. 121. 

f In inflammation and caries of*bone, in addition to the softening caused by the 
removal of the earthy matter there is also a considerable widening of the Haversian 
canals, lacuns, and cunaliculi, so that many of them disappear, owing to numerous 
spaces and canals being thrown together. Sce for a more detailed description of the 
process, Goodsir, Anat. and Path. Obs.; V. Bibra, Licbig and Wobler’s Annalen, 
vol. 67; Barwell, Diseases of Joints. ; 
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or separation of the layers of its walls (fig. 39). And the case 
showed well the coincidence of absorption and of enlargement by 
expansion; for though the in- . 

flamed humerus was thus en- _< Fie. 39,# 

larged, and contained more blood een 
than the healthy one, ‘ yet it was 
found not to weigh so much by 
half.’ 

Similar expansions of bone, 
with all the characters of inflam- 
mation, and such as could not 
have happened without previous 
softening of the tissues, form 
part of the many swollen and 
enlarged bones which are com- 
mon in all museums.t Doubt- 
less, in many of these cases, the 
disease has been of very slow 
progress, and the separation of 
the several layers of the com- 
pact bone, which the specimens 
display, must be ascribed to their 
gradually altered form, as they have grown about the enlarging 
blood-vessels and interlaminar inflammatory materials. But, in other 
cases the expansion has in all probability been more rapid, the 
softened bone yielding and extending, as the naturally softer tissues 
do, in an inflammatory swelling. 

The characters of a bone thus expanded are easily discerned. 
Its substance may be irregularly cancellous or porous; but the 
most striking change is a more or less extensive and wide separa- 
tion of the concentric laminz of the walls of the bone, so that, as 
in the section of this femur (fig. 40), the longitudinal section of the 
enlarged wall appears composed of two or more layers of compact 
tissue, with a widely cancellous tissue between them: and these 
layers may sometimes be traced into continuity with those forming 
the healthy portion of the wall, Usually, the separated layers are 
carried outwards, and the bone appears outwardly enJarged ; but 





* Fig. 39. a, the inflamed humerus. The swelling of its lower part is shown by con- 
trast with that of the corresponding part ofthe healthy humcruss. The separation of 
laming is shewn in c: all the figures are reduced one-half, From Mr. Stanley's Ilus- 
trations, pl. i. figs. 4, 5, 6. 

+ In the College Museum, Nos. 593 to 600, and 3,086 to 3,094; and in the Museum 
of St. Bartholomew's, Series i. Nos. 56, 94, 138, 196, 197, 198, &c, 
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sometimes the inner layers of the wall are pressed inwards and en- 
croach upon the medullary tissue. In the first periods of the 

disease, the cancellous tissue beween the sepa- 
Fie. 40.* rated layers of the wall has wide spaces, 
: j which are usually filled with a blood-coloured 
medulla: but this tissue, like the often 
coincident external formations of new bone, 
appears to have a tendency to become solid 
and hard; and its fibrils and laminw may 
thicken till they coalesce into a compact 
ivory-like substance, harder than the healthy 
bone. 

Again, for examples of softening in inflam- 
mation, I may adduce the softening of liga- 
ments, such as permits that great yielding 
ly ANN At of them which we almost always see in cases 

ee Eat: of severely inflamed joints. This is not 
ee we from mere defective nutrition; for it does 
not happen in the same form, or time, or 
measure, in cases of paralysis or paraplegia 
engendering extreme emaciation. Neither is 
it from the soaking of the ligaments with the 
fluid products of the inflammation; for it 
does not happen in the abundant effusions 
of the slighter inflammations of the joints; 
and when ligaments are long macerated in 
water they yet retain nearly all their inex- 
tensibility. It appears to be a peculiar softening, or diminished 
cohesion of the proper tissue of the ligaments; the result of a 
degeneration combined with infiltration of inflammatory products. 

We may see such changes in the ligaments of all joints; in the 
hip, in the cases of spontaneous dislocation occasionally seen, 
independent of suppuration or ulceration of the parts belonging to 
the joint; in the wrist, when the ulna after disease becomes so 
prominent; in the vertebra, especially in the ligaments of the 
atlas and axis. But we see the effects of this softening best in 
diseased knee-jointa and elbow-joints ; and in all these cases we 
may often observe an interesting later change when the inflam- 
mation passes by. The ligaments, softened during the inflammation, 
yield to the weight of the limb, or more rarely, to a muscular force, 





* Fig. 40, From a specimen in the Museum at St. Bartholomew’s, Series i. No, 94, 
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and the joint is distorted. Then, if the inflammation subsides, 
and the normal method of nutrition in the joint is restored, the 
elongated ligaments recover their toughness, or are even indurated 
by the organization or contraction of the inflammatory products 
within them. But they do not recover their due position; and 
thus the joint is stiffened in the distortion to which its ligaments 
had yielded in the former period of inflammation. In the crowds 
of stiff, distorted, and yet not immoveably fixed, joints, that one 
sees as the consequences of inflammation, these changes must 
generally have happened to the ligaments: first softening and 
yielding; then recovery, with induration, and perhaps some con~ 
traction, due to their atrophy and the organization of the inflam- 
matory material. The cases are aggravated by similar changes in 
the adjacent parts; for the stiffness of such joints is not due tothe 
ligaments alone; all the subcutaneous tissues are apt to be adhe- 
rent and indurated. 


The absorption of the affected tissues is another example 
of the destructive changes ensuing in the inflammatory process. 
Like the degenerations, which, probably, always precede it, it is, 
in many inflammatory conditions, a peculiarly rapid event; and 
it may affect, at once, the proper elements of a part, its blood- 
vessels, and the inflammatory products that may have been pre- 
viously formed among them. 

I shall refer here only to that which has been called interstitial 
absorption; to the removal of parts from within the very sub- 
stance of the tissues, as distinguished from the removal by the 
ejection of particles from the surface, of which I shall afterwards 
speak as occurring in ulceration. 

Interstitial absorption of inflamed parts is seen very well in 
inflamed bones. The head of a bone may be scarcely enlarged, 
while its interior is hollowed out by an abscess; what remains of 
the bone may be indurated, as by slight and tardy inflammation, 
but so much of the bone as was where now the abscess is, must 
have been inflamed and absorbed. The changes are well shown in 
the instance of abscess in the lower end of the tibia which is 
here drawn (fig. 41)." Here, too, the evidence of absorption is 
completed by the similar excavations formed in bones within 
which cysts and tumours grow; for in these cases no other removal 
than by absorption seems possible. 


* Museum of St, Bartholomew's, Ser. i. No, 82. 


304. INTERSTITIAL ABSORPTION OF INFLAMED PARTS. 


To similar absorption of inflamed tissue we may refer the wasting 
that we noticed in the heads of bones that have been the seat of 
chronic rheumatism. The best examples of 
this are in the head and neck of the femur ; 
and the retention of the compact layer of 
bone, covering-in the wasted cancellous 
tissue of the shortened neck and flattened 
head, is characteristic of interstitial ab- 
sorption, as distinguished from ulceration, 
by which the cancellous tissue is com- 
monly exposed. In these cases of chronic 
inflammation of the bones, we may notice, 
also, an appearance of degeneration that 
precedes a peculiar mode of absorption or 
of ulceration. While the articular carti- 
lages are passing through the stages of 
fibrous degeneration, and are being gra- 
dually removed, the subjacent bone is 
assuming the peculiar hardness which has 
been termed ‘eburnation,’ or ‘porcel- 
laneous’ change. Now this change is 
effected by the formation of very imperfect 
bone; of bone that has no well-formed corpuscles; and it resembles 
the result of mere calcareous degeneration rather than a genuine 
ossifying induration. And its character as a degeneration is fur- 
ther declared in this; that it is prone to destructive perforating 
ulceration, which often gives a peculiar worm-eaten appearance 
to the bones thus diseased.* 

With these changes in rheumatic bones we may also cite, as 
instances of absorption during slow inflammation, the changes 
which Mr. Gulliver f first described as apt to ensue after injuries 
about the trochanter of the femur (fig. 42). In such cases, with- 
out any appearance of ulcerative destruction, the head and neck 
of the femur may waste by absorption, the neck becoming shortened 


Fia. 41. 





* Hein (Virchow’s Archiv, B. xiii. p. 18, 1858) stutes that the worm-eaten apertures 
are occupied in therecent state with villous-like processes of the degenerate fibro-cartilage. 
A change, which appears to correspond with the eburnation of bone, is described b 
Mr. Tomes, as occurring in a part of a tooth which lies beneath a carious cavity. In bot 
cases the induration might suggest that it is calculated to retard the progress of the 
disease, but we have no evidence that it does this in an effective manner; and in the 
case of the bones there is every appearance that the destruction is most rapid where 
there is most induration. 

t Edinburgh Med. and Surg. Journal, vol. 46. His illustration of a well-marked 
case is here copied.—The change is illustrated in No. 8,812 in the College Museum. 
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and the head assuming a peculiar conical form. We might regard 
these effects as simple atrophy, if it were not that they are like 
the effects of the more manifest inflammation in the rheumatic 
cases, and that the existence of Fie 42. 
inflammation during life is often oe 
declared by the abiding pain and Me 
other symptoms following the \Wg 
injury. 

Again, other examples of the 
absorption of inflamed parts, or 
of parts that have been inflamed, 
are presented in the wasting of 
glands after inflammation; as in 
cirrhosis of the liver, in some 
forms of granular degenerations of 
the kidney, in the indurated and 
contracted lung after pneu- 
monia. ; 

No doubt, in these cases, the 
reduction of the organ depends, : 
in a measure, on the contraction 4 bit 
of the diffused inflammatory pro- i ag 3 
duct, as it organizes ; but in many i sd 
cases the quantity of new tissue = 
is extremely small (it is soin the shrivelled granular kidney); and, 
in all the cases, we may well doubt whether the contraction of 
organizing lymph would produce such extensive and uniform 
absorption of the proper substance of an organ, if there were not 
a previous condition favouring the absorption. The most probable 
explanation of these cases seems to be, that as,in the early periods 
of the inflammation, the softening and the degeneration of the 
inflamed tissues coincide with the production of the lymph; so, as 
the inflammation subsides, and subsequently, the absorption of the 
degenerated tissues may often coincide with the full organization 
and contraction of the lymph. And it is altogether most probable 
that these events are independent though concurrent; and that 
each occurs as of itself, not as the cause or consequence of the 
others. 

To all these cases must be added the fact of the absorption of 
the blood-vessels, and other accessory apparatus, of the inflamed 
tissues. The absorption of the absorbents themselves must coincide 
with that of the tissues. What a problem is here! These, that 

x 
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had once been the apparatus maintaining life, that had been 
adjusted to its energy and fashion, now, as it fails, remove them- 
selves in adaptation to its failure. How can this be? We can 
only guess that its method is just the reverse of the method of 
formation; that, as in growth the blood-vessels and lymphatics 
follow in the course of evolution of the growing parts, opening and 
extending into each new part as it forms, so, in decrease, they 
follow, and closing-in harmoniously with the general involution, 
mingle their degenerate materials with those of the tissue, and are 
absorbed by the nearest remaining streams of blood. 

Once more; not only the original elements of the tissue may be 
absorbed, but, even more rapidly, the new-formed products of 
inflammation. We have the best examples of this, as well as, 
indeed, of many of the facts which I have been mentioning, in the 
spontaneous opening of a common abscess; which though it be so 
common a thing, I will venture to describe here. 

Let us suppose the case of an abscess formed in the subcutaneous 
tissue; of such an one as I described some pages back, and may 
illustrate by this sketch of an imaginary section through its cavity 
and the superjacent skin (fig. 43), It has had its origin in lymph 


Fie, 43, 





infiltrated through a certain area of the tissues, and forming 
therein a hard circumscribed inflamed mass. Of this lymph all 
the central portion is suppurated, and forms the purulent contents 
of the abscess; while the peripheral part acquires more abundant 
blood-vessels, assumes the character of a granulation-layer on its 
surface, and forms the proper wall of the abscess. 

The pus of such an abscess as this will contain, probably, besides 


OPENING OF ABSCESSES. 307 


its proper constituents, some of the disintegrated tissue of the part 
in which it has its seat. We cannot, indeed, be quite sure of this; 
for it may be, that while the lymph is being formed, or being 
converted into pus, the proper tissue of the infiltrated part is 
undergoing absorption; and although, in the pus of abscesses thus 
formed, we often find abundant molecular and granular matter, yet 
this may be the débris, not of the tissue, but of the cells or fibrine 
of the inflammatory product. We cannot, I think, be sure on this 
matter; but we may be sure that one of these two events occurs; 
that the circumscribed portion of tissue, in which such an abscess 
has its seat, degenerates; and is then either absorbed, or else 
disintegrated, so as to mingle more or less of its substance with the 
pus. 

The abscess thus formed has a natural tendency to open, unless 
all the inflammation in which it had its origin subsides. Inflam- 
mation appears to be not only conducive, but essential, to the 
spontaneous opening of abscesses; for, where it is absent, the 
matter of chronic abscesses will remain, like the contents of any 
cyst, quiet for weeks, or months, or years; and when in chronic 
abscesses, or in cysts, inflammation ensues through the whole 
thickness of their coverings, it is usually certain that their opening 
is near at hand. This difference between acute and chronic 
abscesses makes it very doubtful whether the inflammation of the 
coverings of an abscess can be ascribed to any local .influence of 
the pus. But to whatever it may be ascribed, we may refer to 
this inflammation, and to the degenerative changes that accompany 
it, the comparatively quick absorption of the integuments and of 
the infiltrated lymph, over the collection of pus: and thus the 
fact, however we may account for it, that the integuments are 
more prone to inflammation and more actively engaged in it, than 
the other tissues about an abscess are, may be used to explain the 
progress of matter towards the surface. Possibly (though this, I 
think, is much less probable) the tissues and the lymph between an 
abscess and the surface may, after the degeneration which accom- 
panies the inflammation, be disintegrated, and may mingle their 
molecules with the purulent contents of the abscess. But, in 
favour of the belief that they are absorbed, we have the evidence 
of analogy; for just the same thinning and removal of integuments 
takes place when they inflame over a chronic abscess with a thick 
impenetrable cyst, or over an encysted or even asolidtumour. In 
these cases, absorption alone is possible; and the cases are so 
similar to the ordinary progress of abscesses, that I think we may 
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assign all the changes of the integuments over these to the same 
interstitial absorption. 

During, or preparatory to their absorption, the integuments over 
an abscess become softer and more yielding. The change is, most 
probably, due to such softening as I have described in degenerating 
inflamed parts. It takes place especially in the portion of the 
integuments over the middle, or over the most dependent part, of the 
‘abscess; and this most softened portion, yielding most to the 
pressure of the pus, becomes prominent beyond the parts around 
it, and points. Mr. Hunter refers to this as ‘the relaxing or 
elongating process.’ He says: ‘ Besides these two modes of 
removing whole parts, acting singly or together [that is, besides 
the interstitial and the progressive absorption |, there is an opera- 
tion totally distinct from either, and this is a relaxing and 
elongating process carried on between the abscess and the skin, 
and at those parts only where the matter begins to point. It is 
possible that this relaxing, elongating, or weakening process, may 
arise in some degree from the absorption of the interior parts; 
but there is certainly something more, for the skin that covers an 
abscess is always looser than a part that gives way from mere 
mechanical] distension, excepting the increase of the abscess is very 
rapid. 

‘ That parts relax or elongate without mechanical force, but from 
particular stimuli, is evident in the female parts of generation, 
before the birth of the foetus; they become relaxed prior to any 
pressure. The old women in the country can tell when a hen is 
going to lay from the parts becoming loose about the anus.’* 

While these changes of degeneration, leading to softening and 
absorption, are ensuing in the cutis and the lymph over such an 
abscess as I have described, we commonly notice that the cuticle 
separates, leaving the very point, or most prominent part, of the 
abscess bare (fig. 43). The cuticle is sometimes raised as in a 
blister; but much more often it cracks and separates, and then, 
with its broken edges raised, peels-off like dead cuticle: and we 
may believe that it is dead, partaking in the failure of nutrition in 
which all the parts over the abscess are involved, and being 
removed as a dead, not as a merely degenerated, part. 

At length, after extreme thinning of the integuments, they 
perish in the centre of the most prominent part.—Sometimes the 


* On the Blood, &c. Works, vol. iii. p. 477, The last fact is, probably, not appro- 
priately cited. .The change in the state of before the birth is most likely due to 
relaxation of the abundant muscular fibres that they all contain. 
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perished part becomes dry and parchment-like, with a kind of dry 
gangrene; but much more commonly a very small ordinary slough 
is formed, and the detachment of this gives issue to the purulent 
matter. The discharge is usually followed by a more or less 
complete cessation of the inflammation in the integuments, and 
then the wall of the abscess, having the character of a cavity lined 
-with healthy granulation, heals. 


The softening and absorption of inflamed tissues of which I have 
been speaking, are the chief consequences, or attendants, of minuter 
molecular changes, to which I must now refer. These changes are 
derived, as I have already said, from one or both of two sources; 
namely, the natural degenerations of the inflamed tissues, and their 
penetration by the inflammatory product. 

The rapid softening of an inflamed tissue is, probably, in most 
cases, dependent on both these conditions; and yet in some cases, 
and in some measure in all, it may be ascribed to a simple 
degeneration, such as might be classed with those named lique- 
factive. Thus, in the case of the integuments over an abscess, 
we find it associated with infiltration of degenerating lymph- 
products, and probably in some measure due to their presence: but 
in the brain and spinal cord, the softenings of inflammation are, in 
structure, and probably also in nature, very like those of mere 
atrophy. 

Less rapid softening is often connected with a well marked fatty 
degeneration of the inflamed tissues. This is especially the case 
in the muscles, bones, cartilages, cornea, and certain glands, as the 
liver and kidney. 

I found such a degeneration well marked in the fibres of the 
heart of a man, who thrust a needle through his left ventricle four 
days before his death. There were evident signs of pericarditis, 
and of inflammation of the portion of the heart close by the wound ; 
and both in this portion, and, in a less degree, in all other parts of 
the heart, I found such a fatty degeneration of the muscular fibres 
as I could not have distinguished from that which occurs in the 
corresponding atrophous degeneration. The same changes may 
be oftener observed at later periods after inflammation of the 
substance of the heart; and in some of these cases the interstitial 
deposits of lymph are organized into fibrous tissue, while the 
muscular fibres themselves are degenerate. The extended obser- 
vations of Virchow, on the inflammations of muscles,* show that 


* In his essay on Parenchymatous Inflammation, Archiv, B. iv. h. i. p. 268, 
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such fatty degeneration of the fibres usually occurs in nearly all 
but the most acute cases; in these, softening and disintegration 
of the muscular fibrils rapidly ensue, and fatty particles appear 
subsequently, if at all, in the inflammatory exudation and disin- 
tegrated tissue that are mingled with the sarcolemma. He shows, 
also, very clearly, how the changes in the muscular fibres may be 
associated with the effects of lymph produced interstitially among. 
them, as well as within them, and passing through its ordinary 
progress of development or degeneration; and that they may be 
followed by the complete wasting, or absorption, of the degenerate 
tissue, in the place of which the new fibrous tissue formed by the 
developed lymph may remain like a scar or a tendinous spot. 

In inflamed bone, also, Virchow has traced fatty degeneration 
as a part of the process of softening which precedes its expansion 
or absorption. The change is observed not constantly, yet very 
often, as a fatty degeneration of the bone-corpuscles, in the interior 
of which small fatty molecules appear. After, or sometimes 
without, such previous changes in the corpuscles, he has also traced 
their enlargement and the gradual softening, disintegration, and 
final liquefaction and separation of the proper bone-substance, 
immediately surrounding and including each corpuscle. The 
changes he has thus traced accord completely with those described 
by Goodsir*® and Redfernt in the cartilage; and as he well 
observes, they have peculiar interest in relation to the occurrence 
of degeneration, as a part of the inflammatory process, inasmuch as 
they are the results of the same process as that by which, normally, 
‘the medullary spaces and areole of growing bone are formed, by 
which, as the bone grows, the compact cortical tissue is gradually 
changed into areolar or spongy tissue, and by which the peculiar 
‘mollities ossium,’ or ‘ osteomalacia,’ is produced. 

Changes like these in inflamed bone have been found in ulcer- 
ating and articular cartilage; and they are here the more important, 
as showing the process essentially similar to the degeneration of 
inflammation, although occurring in a tissue that has no blood- 
vessels, and into which we have no. evidence of the penetration of 
lymph. They have been chiefly observed by Goodsir and Redfern ; 
but have been confirmed by many.t They consist essentially in 


* Anatomical and Putholo ical Observations, 1845. 
+ Anormal Nutrition in Articular cartilages: Edinburgh. 1850. And ‘On the 


Snares . Wounds in Articular Cartilages,’ in the Monthly Journal of Medicat Science, 


Reference may be especially made to a paper by C. O. Weber, in Virchow’'s 
Archiv, B. xiii. 1858, and to Barwell’s Treatise a Diseases of Joints, 1861. The 
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the enlargement of the cartilage-cells, with increase of the nuclei, 
or of peculiar corpuscles contained in them, or with fatty degene- 
ration of their contents, and fading, or similar degeneration of their 
nuclei. The hyaline intercellular substance at the same time 
splite-up, and softens into a gelatinous and finely molecular and 
dotted substance, or else is gradually transformed, in the less 
acute cases, into a more or less fibrous tissue. The enlarged 
cartilage cells on the surface are released, and may discharge their 
contents on the surface of the ulcer; and the intercellular sub- 
stance is gradually disintegrated and similarly discharged, or, 
whatever part of it remains, is transformed into fibrous tissue, and 
becomes the scar by which the ulceration is, in a measure, healed. 

Lastly, in the cornea, a series of observations on the effects of 
inflammation, purposely excited in it by various stimuli,* have 
shown that the changes in it are not due to any free exudation of 
lymph in it, but to alteration in its proper constituent textures. 
They consist, chiefly, in swelling and enlargement of its corpuscles, 
the appearance of minute fatty molecules in them, and the increase 
and enlargement of their nuclei. The intercellular substance be- 
comes, at the same time, turbid, more opaque, denser, more fibrous, 
and, sometimes, finely granulated; and in some cases, fatty mole- 
cules appear in it. The changes thus produced in the cornea are 
not essentially different from those that follow its idiopathic 
inflammations; and, as Virchow concludes, they are extremely like 
those of the arcus senilis. 

Now, from all these cases, with which others of similar import might 
be combined, we may conclude that the degeneration of the proper 
tissues of inflamed parts, which we recognize in the mass as 8 
softening of their substance, or an aptness to be absorbed, is, very 
often, essentially like the fatty degeneration which we have studied 
as a form of atrophy of the same parts; that the changes of struc- 
ture are, in both, essentially the same; differing in rate of progress, 
but not in method or result. And the cases of the bones, carti- 
lages, and cornea, are the more to be considered, because the 
changes described in them cannot be referred, in any considerable 


former author describes new vessels as extending, not only over the surface of the ul- 
cerating cartilage, but afterwards penetrating its substance. : 

* They are published briefly in Virchow’s essay already cited; and in detail in a 
Gissertation—‘ Der normale Bau der Cornea und die pathologischen Abweichungen in 
demselben,’ Wiirzburg, 1851 — by Fr. Strube, by whom the observations were made 
under the superintendence of Virchow. Additional and more extended observations 
have been made by His in the Wiirzburg Verhandl.vol. iv, and in Virchow’s Archiv, 
vol. yi., and by Rindfleisch in the Archiv, vol. xvii. 1859. 
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measure, if at all, to a process of exudation into the elements of 
their tissues. 

The fatty degeneration and that of softening, as by progressive 
liquefaction, are, doubtless, the most general forms in which the 
defective nutrition in an inflamed part is manifested. But some- 
thing allied to the calcareous degeneration occurs in the ossifica- 
tions of the laryngeal cartilages when they are involved in inflam- 
mation, and of such other cartilages as are prone to an imperfect 
ossification in old age. These are frequent events; and as Virchow 
observes, the ossification occurs constantly and often exclusively in 
the very part of the cartilages which corresponds with the seat of the 
inflammation. To the same class of cases we may refer the ossifica- 
tions of parts of the articular cartilages in chronic rheumatic arthritis 
and the formation of the imperfect dentine or osteo-dentine which 
ensues in inflammatory affections of the tooth-pulp, or in the 
pulp of the elephant’s tusk around bullets lodged in it. In all these 
cases it may be observed, the inflammatory process is attended with 
such changes as occur almost normally at some later period of life, 
or in old age; such changes, then occurring, are reckoned among 
the natural degenerations, the signs of simply defective formative 
power: the difference, therefore, between the natural degeneration 
and that of the inflammatory process seems to be one of time more 
than of kind; the inflammatory is premature and comparatively 
rapid, and ensues with the characters of disturbed, rather than of 
merely defective, nutrition. 

Such are some of the evidences of degeneration ensuing in the 
proper tissues of inflamed parts. The cases I have selected are of 
the simplest kind; whose results are least confused by the changes 
that may ensue in lymph penetrating the degenerating tissue. 
When this happens, it is perhaps impossible, at present, to separate 
the two series of changes; those, I mean, which are due to the 
degeneration of the elements of the tissue, and those which are 
occurring in the lymph within them. The latter are especially 
described by Virchow in the muscular fibres, and in the renal cells, 
in what he calls the parenchymatous form of granular degenera- 
tion of the kidney. In the latter he says* that while, as in the 
croupous form, fibrinous cylinders of free inflammatory exudation 
may be found in the straight, and a part of the convoluted tubes, 
other changes are ensuing in the epithelial-cells; and by these 
chiefly, and sometimes alone, the characteristic altered structure 


_* Invhis essay, referred to at p. 320. Many of his facts were published by one of 
i ee 2 iemann, in his rtation, De inflammatione renum parenchymatosa, 
erol, : 
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of the kidney is induced. They occur especially in those parts of 
the tubes which run transversely or obliquely. In the first stage 
of the disease these cells enlarge, and their molecular nitrogenous 
contents increase, by the penetration of the inflammatory product 
into them. In the second stage, the increase is such that the cells 
break-up, and the urine-tubes appear filled with a molecular albu- 
minous substance; or else the fatty transformation ensues in them, 
and they are filled with finely granular fatty matter, and appear 
as granule-cells or granule-masses. In the third stage the fat- 
granules dispart, and an emulsive fluid is formed which may be 
absorbed or discharged with the urine. 

Virchow describes similar changes in the hepatic-cells: but it 
may suffice only to refer to these. What has been already described 
will be enough, I hope, to justify the expressions used at the be- 
ginning of the lecture: namely, that the changes (short of death) 
which ensue in the proper elements of an inflamed part are two- 
fold: first, those of a degeneration, such as might ensue in simply 
defective or suspended nutrition; and secondly, those which depend 
on the penetration of the exuded inflammatory product. Either of 
these may, perhaps, occur alone, but the first can be rarely, if ever, 
absent. When they are concurrent, their several effects cannot be 
clearly separated; and when they both take place rapidly, the 
degeneration is apt to lose all likeness to such as naturally occur, 
and to appear as only contributing to the rapid disintegration and 
liquefaction of both the tissue and the inflammatory product. This 
appears to be the case in many instances of ulceration; a process 
which I have deferred to the very end of the history of inflamma- 
tion, because all the other parts of the disease appear to be engaged 
in it. 


I need hardly say that, ever since Hunter’s time, confusion has 
existed in the use of the terms employed for various kinds or 
methods of absorption and ulceration. Of all that Hunter wrote, 
nothing, I think is so intricate, so difficult, to understand, as his 
chapter on ulcerative inflammation; and much of the obscurity in 
which he left the subject remains. Some of this depends on the 
same terms having been used in different senses, and may be 
avoided if it is agreed to speak of the removal of those particles 
of inflamed parts, which are not on an open or exposed surface, as 
the ‘interstitial absorption’ of inflamed parts. Then, the term 
‘ulceration’ may be employed to express the removal of the 
superficial or exposed particles of inflamed parts: or, rather, when 
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the epithelium or epidermis of an inflamed part is alone removed, 
it may be called ‘abrasion’ or ‘excoriation ;’ and when any of the 
vascular or proper tissue is removed from the surface, it may be 
called ‘ulceration.’ If, in such ulceration, the superficial particles 
may be supposed to be absorbed, the process of removing them 
may be termed ‘ulcerative absorption ;’ but if, as is more probable, 
their removal is effected entirely by ejecting them from the surface 
of the inflamed part, then the term ‘ulceration’ may sufficiently 
express this ejection, and will stand in stronger contrast to the 
‘interstitial absorption of the particles that are not so ejected, but 
are taken into the blood. 

J have lately referred to the uncertainty whether, as the cavity of 
an abscess enlarges or opens, the tissues, and the infiltrated lymph, 
that are removed from the inner surface of its boundary walls, are 
absorbed, or are disintegrated and mingled with its fluid contents ; 
in other words whether they are absorbed or rejected. The same 
uncertainty exists, in some measure, in the case of ulceration, 
concerning which, indeed, all that was said, respecting the 
necessity of inflammation to the opening of abscesses, might be 
here repeated, inasmuch as inflammation seems essential, not only 
to the formation, but to the extension or enlargement, of an ulcer. 
The ulcerative process cannot take place in healthy tissue; previous 
degeneration of the tissue, and that such as occurs in the inflam- 
matory process, is a condition essential to it. 

But, when this condition is provided, is the enlargement of an 
ulcer effected by absorption of its boundaries, or by the gradual 
detachment and casting-off of particles from their free surface? 
Both methods of enlargement may, perhaps, in some cases, ensue ; 
but the probabilities are in favour of the enlargement being, as a 
general rule, effected by the ejection of particles. 

Thus:—1. Parts to be removed from a surface are generally 
cast-off rather than absorbed, as cuticles of all kinds are, and the 
materials of secretions; so that, by analogy, we might assume that 
the particles of the surface of a spreading ulcer would also be 
cast-off. 

2. The materials of the ulcerating tissue may be sometimes 
found in the discharge from the ulcer. In most cases, indeed, 
this is impossible ; but perhaps it is so only because, when the tissues, 
and the lymph produced in them, are degenerate and broken up, 
or decomposed and dissolved, we have no tests by which to recog- 
nise them. In the ulceration of cartilage, however, in which 
inflammatory exudation has no share, the process of ejection of 
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the disintegrated tissue is clearly traced; ahd we might deem 
this almost a proof of the same process being observed in other 
tissues, if it were not that in the cartilage a necessary condition of 
absorption, the presence of a circulation, is wanting. The same 
process of ejection, however, is traceable, in ulcerating bone, where 
absorption might occur. It is shown by the observations which I have 
quoted from Virchow; and Mr. Bransby Cooper has observed that, 
while in pus from soft parts only traces of phosphate of lime are 
found, the pus from around diseased bone contains in solution 
nearly 24 per cent.* A similar but less complete observation had 
been made by Mr. Thomas Taylor,f and by v. Bibra; } and we may 
believe that at least some of the phosphate of lime in these cases 
was derived from the diseased bone.§ ° 

3. It strengthens this belief to observe that, in many cases, 
small fragments of bone and other tissues are detached, and cast- 
out with the fluid from the ulcerating part. These, indeed, when 
they are not fragments of tissue detached by ulceration extending 
around them, are good examples of the transition that may be 
traced from ulceration to sloughing or gangrene of parts, between 
which, if ulceration be always accomplished by ejection, the only 
essential difference will be one of degree; the ulceration being a 
death and casting-off of invisible particles of a tissue, while gan- 
grene implies the death and casting-off of visible portions. 

4, And it may be proved of many that we call ulcers, that they 
begin as sloughs, which are cast-off, and leave the ulcerated surface 
beneath. We may often see this, on a large scale, in the instances 
of what are called sloughing ulcers; but Dr. Baly has proved it 
for a much wider range of cases, in his observations on dysentery, 
in which he has traced how even the smallest and the most super- 
ficial ulcers of the intestine are preceded by the death and 


* Medical Gazette, May, 1846. 

t Stanley: Treatise on Diseases of the Bones, p. 89. 
Chemische Untersuchungen verschiedener Eiterarten, p. 85. 
The belief may seem the more reasonable, because of he similar fact of the quick 

absorption of bone-earths in inflamed but not ulcerating bones. Still, it must be ad- 

mitted, more evidence is needed that the quantity of bone-earths discharged with the 

us is proportionate or equal to the quantity lost by the ulcerating bone. For if what 
he been said of the conformity of the pro erties of inflammatory ahd repara- 
tive products with those of the tissues from which they are produced, be true, then will 
also pus from diseased bone possess more bone-earths than pus from any other tissue, 
even though the bone be not ulcerating. Granulations upon bone doubtless contain 
more bone-earths than those on soft parts, and they may ossify : now the relation of 
pus to granulations is commonly that of degenerating cells to the like cells developing ; 
therefore we might expect that pus from bone, like granulations from bone, will con- 
tain a large proportion of bone-earths, independent of what may be derived from the 
ulceration of the bone. 
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detachment of portions of the mucous membrane, with its epithelial 
investment.* 

From these considerations we may hold it as probable that 
ulceration is, usually, the result of the detachment of dead portions 
or molecules of an inflamed tissue, and that the substance removed 
in the process is not absorbed but ejected. There are, indeed, some 
cases which may make us willing to admit, at present, that all 
ulceration is by ejection; such as those of bone ulcerating under 
cartilage, or in the rapid extension of inflammation within it, or 
such as the spreading ulceration of the vertebra, or of the heads of 
bones, that is not attended with external discharge of fluid. These 
may, for the present, interfere with the universality of the rule, 
but not with its generality. 

But, if we may believe that the removal of a tissue by ulceration 
is generally effected by ejection of its substance, the question may 
be asked, in what form is it ejected? Dr. Baly’s observations 
enable us to say that, in the first instance, a visible slough is 
detached, a portion of the tissue dying and being disconnected 
from the adjacent living tissue. But, after this is done, when an 
ulcer enlarges, or extends and spreads, is the material of the tissue 
still removed in visible sloughs or fragments? Certainly it is so 
sometimes; for we may find little fragments of bone in the 
discharge from ulcerating bone, especially in strumous ulceration. 
But in other cases we have no evidence of this kind; we cannot 
detect even microscopic fragments of tissues in the discharges, and 
we must suppose that they are removed, in a state of solution or 
of molecular division, in the discharge from the diseased part.f 

To speak of the solution of tissues in the discharges of ulcers 
may seem like the revival of an old error long since disproved. 
But though the expression may be revived, it is with a new 
meaning. The proof has, truly, been long completed, that healthy 
tissues, even though they be dead, cannot be dissolved in pus, or 
any such discharge; but the tissues that bound or form the walls 
of a spreading ulcer are not healthy; they are inflamed, and, as I 
have been just saying, their elements, and the products of inflam- 
mation in and among them, are degenerate, so that they may be 


* Gulstonian Lectures: Medical Gazette, 1847. 

t The observations of Professor Goodsir (Op. Cit. p. 15), tend to show that the dis- 
appearance of the textures of an ulcerated surface is due to the rapid formation of a 
layer of cells on the surface and at the margin of the ulcer, which cause the destruction 
of the normal textures, either by previous solution and subsequent absorption of the 
latter, or by the vigorous growth of the cells monopolising the proper resources of the 
part, so that it gradually dissolves and disappears. . 
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now minutely divided, or even soluble in fluids that could not 
dissolve them while they were sound. Insolubility is as great an 
obstacle to absorption as to ejection in discharges; no tissue can 
be absorbed without being first so far changed as to be soluble or 
very minutely divided in fluids with which it was before in contact 
and unharmed. Therefore, whether we hold the ordinary spreading 
of an ulcer to be by absorption of its boundaries, or ascribe it to 
their ejection, we must, in either case, admit that they are first 
made soluble. And if this be admitted, then it is most consistent 
with analogy, and most probable, that the extension of an ulcer, 
independently of sloughing, is accomplished by the gradual de- 
generation of the tissues that form its walls, and by their being 
either disintegrated and cast-off in minute molecular rhatter, or 
else dissolved and ejected in solution in the discharges from the 
ulcer. 

The solution here spoken of is such as may be effected by the 
fluid discharged from any spreading ulcers; but we may doubt 
whether all discharges from ulcers possess a corroding property, 
such as Rokitansky seems to ascribe to them, and such as he 
considers to be the chief cause of the extension of all ulcers. We 
may doubt, I say, whether all ulceration can be described as a 
corrosion or erosion of the tissues by ichor; but, on the other side, 
we cannot well doubt that the properties of the discharge from an 
ulcer, or a sloughing sore, may have a great influence in accelerat- 
ing the degeneration and decomposition, and thereby the solution, 
of the tissues that form its walls or boundaries. Many ichorous 
discharges from ulcers inflame and excoriate the parts over which 
they flow, and thus inflaming them, they promote their degenera- 
tion, and lead them more readily to enter into the ulcerative 
process. Many such discharges, also, are in an active state of 
decomposition; and their contact with the inflamed tissues cannot 
but have some tendency to excite decomposition in them; a 
tendency which the tissues will be the less able to resist, in the 
same proportion as they are already feebly maintaining themselves, 
or as they have been moved by inflammation from their normal 
conditions and their normal tenacity of composition. 

On the whole, then, we may conclude, respecting the process of 
ulceration, that its beginning is usually the detachment of a slough, 
or portion of dead tissue, by the removal of the layer of living 
tissue that bounded it; that the spreading of an ulcer, independent 
of such visible sloughing, is effected by the inflamed tissues that 
bound it becoming degenerate, and being detached in minute 
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particles, or molecular matter, or being decomposed and dissolved. 
in the fluid discharge or ichor; and that this spreading may 
be accelerated by the influence of the discharge itself, which 
may inflame the healthy tissues that it rests on, and may exer- 
cise a decomposing ‘catalytic’ action on those that are inflamed 
already. 

I need hardly say that we have no knowledge by which to 
explain the peculiar and characteristic forms of certain ulcers. We 
seem wholly without a guide to such knowledge; but the existence 
of such specific forms is conclusive against the supposition that the 
extension of an ulcer is entirely due to corrosion by an exuded 
fluid. Such a fluid would act uniformly, unless the various effects 
of disease on the tissues bounding the ulcer should make them 
variously amenable to its influence, 


We have as little knowledge of the nature and real differences 
of the various fluids discharged from ulcerating surfaces,—the 
various kinds of ichor* that they yield. They consist, generally, 
of fluid exuded from the surface as an inflammatory product, and 
holding in suspension or solution the disintegrated materials of the 
ulcerating tissue, and of the lymph infiltrated in them. The 
inflammatory product exuded on a spreading ulcer has, indeed, the 
constituents of lymph or pus; but they appear immature or 
degenerate, consisting of abundant molecular matter, with flakes 
of soft, dotted fibrine, and ill-formed lymph- or pus-cells, floating 
in an excess of liquid. Such a substance is, probably, always 
incapable of organization, both because of its own defect, and 
because of the inflamed state of the parts it is in contact with. The 
differences that may, from the first, exist in the several examples 
of ichor are moreover quickly increased by the various chemical 
transformations that they undergo. Rokitansky alone has en- 
deavoured to enumerate the varieties of property that may hence 
issue, and the influences they may exercise in the maintenance of 
the disease. 

As from other inflammatory processes, so from ulceration, we 
may trace the transitions to the healing process. In the case of 


* I think it would be useful to employ the term ichor exclusively for those discharges 
mixed with exudation that take place from ulcerating, i.e. from progressively ulcerating 
or sloughing surfaces. For, although it may be often impossible to distinguish, by 
any manifest properties, such ichor from someof the thinner kinds of pua, yet, if the ac- 
count of sappuration and of ulceration be true, a constant difference between pus and 
ichor will be, that the latter contains disintegrated materials of the ulcerating tissue, 
the former does not. 

+ Pathologische Anatomie, B. i, p. 213. 
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ulcerated cartilage, Dr. Redfern’s researches show that the healing 
is accomplished, mainly, by the complete transformation of the 
remaining cartilage-substance into fibrous tissue. Here is no 
proper process of exudation, for here are no interstitial blood- 
vessels; the materials of the tissue itself, by transformation, form 
the scar. 

But in the vascular tissues, the reparative material is the lymph 
infiltrated in them at and near the boundaries of the ulcer. As 
the inflammation subsides (for here, as in other cases, the 
inflammation that produced the lymph must cease for its develop- 
ment), the lymph passes through changes like those described in 
the abscess-wall, and the tissues in which it was infiltrated may, 
perhaps, recover from their degeneration. Part of the lymph, 
increased by fresh exudation, assumes the characters of granulations, 
which, as we watch the progress of an improving ulcer, assume 
daily more of the characters of those on healing open wounds. We 
cannot, indeed, mark the very act, or tell the hour, at which the 
inflammatory process was changed for the reparative; at which the 
degeneration ceased, and development began; there are no hard 
boundary lines here, or in any passage from disease to health; but 
the change is gradually accomplished, and is manifest both in the 
organizing material of the granulations, and in the pus which 
takes the place of the ichor, and exactly resembles that of the 
healing granulating wound. The ulcer is no longer ulcerating, but 
healing; and the histories of the healing ulcer, and of the healing 
wound, might be told in-the same words. 
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LECTURE XVIII. 
NATURE AND CAUSES OF INFLAMMATION. 


Tue several parts of the inflammatory process have been now con- 
sidered. They are—increased fulness of the blood-vessels, with 
retarded movement of the blood; swelling; pain, or other morbid 
exalted sensation; increased heat; exudation of lymph from the 
blood-vessels; defective nutrition of the proper elements of the 
affected part. The first five are often spoken of asthe signs of inflam- 
mation, the last two as its effects; but these terms have reference 
only to the former being more transitory phenomena than the latter : 
they are all, when they concur, constituent parts of the disease ; 
but the latter are less quickly recovered from than the former. 

It would not be judicious, I think, to refuse to call that process 
inflammation, in which any one of the conditions just enumerated is 
absent or unobserved. Swelling, or pain, or, much oftener, increased 
heat, may be inappreciable in tissuesthat we may still rightly call 
inflamed, while the other evidences of the disease are present. The 
same may be said of increased or altered exudation from the blood- 
vessels. No such exudation is observed in the diseased cornea or 
articular cartilages; but it would be unreasonable, in the case of 
an inflamed eye, to say that the changes are due to inflammation 
in every part but the cornea; and to call the process leading to 
the ulceration or leucoma of the cornea by a name different from 
that which we give to the coincident and similarly excited process 
in the other tissues. So, during the inflammation of a joint, it 
would be, at the least, inconvenient to say that all the tissues are 
inflamed except the softening or ulcerating cartilages. The pro- 
gressive degeneration of tissue is, probably, never absent when the 
other parts of the inflammatory process exist; but, in quickly 
transitory cases, it is often inappreciable. The altered state of the 
circulation may be unobserved: but it is, probably, always present; 
for in the case of the parts that have no interstitial blood-vessels, 
inflammation may still be attended by eylargement of those of 
adjacent parts on which their ordinary nutrition depends. 
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The conclusion, then, may be, that in what may be regarded as 
well-marked, or typical examples of inflammation, all the charac- 
ters I have enumerated are present as concurrent parts of the 
disease ; but that the same name should not be refused to diseases 
in which any one of these parts is absent or unobserved, especially 
when its absence may be explained, as in the case of inflamed 
cartilages, by some peculiarity of tissue or other condition of the 
disease. I think it would not be right to call any process inflam- 
mation in which there is neither an exudation of lymph (i.e. of 
material capable of such developments or degenerations as I have 
described), nor a deterioration of a proper tissue of the affected 
part; even though the other characters of the disease might be 
present. But, really, whatever rule of nomenclature be adopted, 
we may expect to meet with many cases in which we shall doubt 
what name to give to the processes which we watch, or of which we 
see the results. There is neither here, nor in any other part of 
pathology, anything like the unity, or circumscription, of species 
by which the zoologist, whose nomenclature pathologists are prone 
to imitate, is justified in attaching to each specific name the idea 
of several constant and unalterable characters in the beings to 
which it is assigned. 


An examination of the very nature of the process of inflammation 
may best be made in the form of a comparison of its effects with 
those of the normal process of nutrition. And this comparison 
may be drawn with two principal views; namely, to determine— 
Ist, how the effects of inflammation differ, in respect of quantity, 
from those of the normal process; and 2nd, how they differ from 
the same, in respect of quality or method. 

The decision on the first of these points may seem to be given 
in the term ‘increased action,’ which is commonly used as synony- 
mous with inflammation. As used by Mr. Hunter, this term was 
meant to imply that the small vessels of an inflamed part are 
more than naturally active, in formation or absorption, or in both 
these processes. This is, probably, the meaning still generally 
attached to the term by some; while, as employed by those who 
believe the vessels are only accessories in the work of nutrition, the 
expression ‘increased action’ may be used to imply merely increased 
formation, or increased absorption. In either, or in any, meaning, 
however, the term seems to involve the idea of an increased exercise 
of vital forces, i.e. of those forces through the operation of which « 
the various acts of organic formation are accomplished. But, if 
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‘increased action’ is to imply this, the description of the process 
and effects of inflammation shows that the term cannot be properly 
used, without some limit or qualification. 

If we consider the quantity of organic formation effected during 
the inflammatory process, in the proper substance of the inflamed 
part, it is evidently less than in health. All the changes described 
in the last lecture are examples of diminished or suspended nutri- 
tion in the tissues of the inflamed part: they are all characteristic 
of atrophy, degeneration, or death. The tissues become soft, or 
quite disorganized; they are relaxed and weakened; they degene- 
rate, and remain lowered at once in structure, chemical composition, 
and functional power; or else, after degeneration, they are absorbed, 
or are disintegrated, or dissolved, and cast out; they die in particles 
or in the mass. During all the processes of inflammation there is 
no such thing as an increased formation of the natural structures 
of the inflamed part; they are not even maintained; their nu- 
trition is always impaired, or quite suspended. It is only after 
the inflammation has ceased that there is an increased formation 
in some of the lowly organized tissues, as the bones and connective 
tissue. 

So far, then, as the proper substance of the inflamed part is 
concerned, there appears to be decreased action; that is, decreased 
formation. There may be, indeed, an increased absorption; but 
this is also, in one sense, characteristic of decreased exercise of 
vital force; since all absorption implies a previous degeneration 
of the part absorbed. Nor can we justly call this, in any sense, 
‘increased action,’ till we can show how absorption is an action of 
vessels. 

Thus far, one of the constituents of the inflammatory process, 
one of the characters in which it differs, in respect of quantity, 
from normal nutrition, is a defect in the nutrition of the proper 
substance of the inflamed part. 

But it is characteristic of the complete process of inflammation, 
that, while the inflamed structure itself suffers deterioration, there 
is a production of material which may be peculiarly organized. 
Here, therefore, may be an evidence of increased formation, of 
increased action. 

Doubtless in relation to the productive part of the inflammatory 
process, the expression ‘increased action’ may be in some sense 
justly used; for the weight of an inflamed part, or of the material 

«separated from it, may be much increased by the formation of 
organized matter. But the quantity of organized matter formed 
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in an inflammation must not be unconditionally taken as a measure 
of increase in the exercise of the vital forces: for itis to be observed, 
that the material formed presents only the lowest grades of organi- 
gation, and that it is not capable of development, but rather tends 
to degeneration, so long as the inflammation lasts. 

It may be but a vague estimate that we can make of the amount 
of force exercised in any act of formation; yet we may be sure 
that a comparatively small amount is sufficient for the production 
of low organisms, such as are the fibrinous and corpuscular lymphs 
of inflammation. The abundant production of lowly organized 
structures is one of the features of the life of the lowest creatures, 
in both the vegetable and animal kingdoms. And in our own 
cases, a corresponding abundant production is often noticed in the 
lowest states of vital force; witness the final inflammations, so 
frequent in the last stages of granular degeneration of the kidneys, 
of phthisis, of cancer, and other exhausting diseases. In all these, 
even large quantities of the lowly organized cells of inflammatory 
lymph may be formed, when life is at its last ebb. And with these 
cases those correspond which show the most rapid increase of 
tubercle and cancer, and of lowly organized tumours, when the 
health is most enfeebled, and when the blood and all the natural 
structures are wasting. 

From these considerations we may conclude that the productive 
part of the inflammatory process is not declaratory of the exercise 
of a large amount of formative or organizing force; and this con- 
clusion is confirmed by observing that development, which always 
requires the highest and most favoured exercise of the powers of 
organic life, does not occur while inflammation lasts. The general 
conclusions, therefore, may be, as well from the productive as from 
the destructive, effects of the inflammatory process, that it is 
accomplished with small expenditure of vital force; and that even 
when large quantities of lymph are lowly organized, such an 
expression as ‘increased action’ cannot be rightly used, unless we 
can be sure that the defect of the formative power, exercised in the 
proper tissue of the inflamed part, is more than counterbalanced by 
the excess employed in the production and low organization of 
lymph. 

It may be said that the signs of inflammation are signs of in- 
creased action. But these are fallacious, if, again, by increased 
action be meant any increased exercise of vital force. The redness 
and the swelling of the inflamed part declare the presence of more 
blood ; but this blood moves slowly; and it is a quick renewal of 
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blood, rather than a large quantity at any time in a part, that is 
significant of active life. An abundance of blood, with slow move- 
ment of it, is not characteristic of activity in a part; it often 
implies the contrary, as in the erectile tissues, and the cancellous 
tissue of bone. 

The local increase of heat is too inconstant to afford ground 
for judging of the nature of inflammation.* When manifest, it is 
not, I think, to be exactly compared with that of an actively 
growing part, or of one which is the seat of ‘determination’ of 
blood, or of “active congestion.’ In these cases the heat is high 
chiefly because the blood, brought quickly from the heart, is 
quickly renewed; but, in an inflamed part, the blood is not so 
renewed; it moves more slowly. The heat may, indeed, be in 
some measure ascribed to this condition; for the quickly moving 
blood around the inflamed part may communicate its heat to that 
which is moving more slowly. But the proper heat of inflamma- 
tion (I mean that which is measurable by the thermometer), 
cannot, I think, be wholly thus explained. Some of it is, probably, 
due to the oxydation of the degenerating tissues; a process which 
we might safely assume to be rapidly going on in the more de- 
structive inflammations, and which is, indeed, nearly proved by 
some of the evidences of the increased excretion of oxydized 
substances in inflammations, especially by the increase of phosphates 
in the urine during inflammation of the brain.f It is far from 
proved, indeed, that this source of heat is sufficient for the ex- 
planation of the increase in an inflamed part; and it may be at 
once objected that we have no evidence that the hottest inflamed 
parts are those in which the most destructive processes are going 
on. Still, in relation to the question, how far the increased heat 
is a sign of the quantity of formative foree that is being exercised, 
we may argue that, as the general supply of heat in our bodies is 
derived from oxydation or combustion of wasted tissues or of surplus 
food, so in these local augmentations of heat, the source is rather 
from similar destruction of organized substances than from increased 
formation of them. If it be so, the increased heat will give no 
ground for regarding the inflammatory process as the result of a 
greater exercise of formative force than is employed in ordinary 
nutrition; none for speaking of it as increased nutrition or increased 
action. Rather, this sign may be added to the evidences, that the 


* See, especially, v. Barenapriing in Miiller's Archiv, 1852, p. 268. 
+ Dr. Bence Jones: On the contrast between Delirium Tremens and Inflammation 
of the Brain, Med.-Chir. Trans vol. xxx. p, 87; and Virchow, in his Archiv, B. iv. H 1. 
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inflammatory process presents, of diminished formative force, and 
of a premature and rapid degeneration, in the affected part. 


In thus endeavouring to estimate the difference between the 
normal and the inflammatory modes of nutrition in regard to the 
quantity of formative or other vital force exercised in them re- 
spectively, I have also stated the chief differences in relation to the 
quality or method of nutrition. 

The most general peculiarity of the inflammatory method is the 
concurrence of the two distinct, though usually coincident, events 
of which I have spoken at such length; namely, 1st, the impair- 
ment or suspension of nutrition of the proper substance of the 
inflamed part; and 2nd, the exudation, from the blood, of a 
material more than sufficient in quantity for the nutrition of the 
part, but less than sufficient in its capacity of development. 

By these concurring, it is plainly distinguished from the normal 
method of nutrition. The same combination of events establishes 
the chief differences between the inflammatory and every other 
mode of nutrition in a part. Thus, from all the forms of mere 
atrophy or degeneration, the inflammatory process, at least in the 
typical examples, is distinguished by the production of the lymph, 
which may be organizing, even while the proper tissue of the 
inflamed part is in process of atrophy, degeneration, or absorption. 
So far as the tissues inflamed are concerned, some inflammations 
might be classed with atrophies or degenerations; but the concur- 
rent production of lymph is distinctive of them, 

On the other side, the inflammatory mode of nutrition is dis- 
tinguished from hypertrophy by the failure of the nutrition of the 
inflamed part itself. So far as mere production and formation of 
organisms are concerned, some inflammations might be paralleled 
with hypertrophies; but the organization of the lymph commonly 
falls short. of that proper to the part in which it is exuded; and 
the substance of the part, instead of being augmented, is only 
replaced by one of lower organization. 

And, lastly, from the production of new growths, such as tumours, 
the inflammatory process is distinguished by this, —that its organized 
products, though like natural tissues of the body, are usually 
infiltrated, fused, and interwoven into the textures of the inflamed 
parts; and that, when once their development is achieved, they 
have no tendency to increase in a greater ratio than the rest of the 
body. 

I am well aware that these can be accepted as only the generally 
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distinguishing characters of the complete inflammatory process. 
Cases might be easily adduced in which the border lines are 
obscured ; inflammations confounded on one side with atrophies, 
on another with hypertrophies, on a third with tumours, and 
on others, with yet other local phenomena of disease. But the 
same difficulties are in every department of our science; yet we 
must acknowledge the value of general distinctions among 
diseases even more alike than these are. 

The case that I have chosen for illustrating the general nature 
of the inflammatory process is one representing the disease in its 
simplest form and earliest stage, manifesting only the formation 
of lymph, and such a change as the softening or absorption of the 
inflamed part. This is but the beginning of the history: but, if 
the inflammation continues, or increases, in severity, all that follows 
is consistent with this beginning; all displays the same double 
series of events, the same defective nutrition of the part, and the 
same production of low organisms. But these additions are ob- 
served: the part is more and more deteriorated, and perishes in 
the mass, or in minute fragments; the newly-organized products, 
not finding the necessary conditions of nutrition, partake in the 
degenerative process, and, instead of being developed, are degene- 
rated into pus, or some yet lower forms, or perish with the tissues 
in which they are imbedded. 


Respecting now the causes of inflammation, I shall not say more 
of its exciting causes than that from the external ones, which 
alone we can at all appreciate, we may derive a confirmation of 
the opinion I have expressed concerning the nature of the process. 
They are such as would be apt to produce depression of the vital 
forces in a part; all being, I think, such as, when applied with 
more severity, or for a longer time, lead, not to inflammation, but 
to the death of the part. Ifa certain excess of heat will inflame, 
a certain yet greater heat will kill: if some violence will inflame, 
a greater violence will kill: if a diluted chemical agent will only 
irritate, the same concentrated will destroy the part. The same 
may be said, I think, of cold, and all the other external exciting 
causes of inflammation. Iam aware that other explanations of their 
action are given; but none seems to me so simple, or so consistent 
with the nature of the process that follows them, as this which 
assumes that they all tend (as it may be said) to depress the vital 
forces exercised in the affected part. They may be stimulants or 
excitants of the sensitive nerves of the part, but they lead to the 
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opposite of activity in ite nutritive processes. In the reaction which 
follows the application of some of them, they may seem to have 
been the excitants of nutritive action; but, if the inflamma- 
tory state ensue, the formative process, we have seen, is really 
diminished. 

The proximate causes, or immediately preceding conditions, of 
inflammation appear to be various perversions of the necessary 
conditions of healthy nutrition in a part; that is, morbid changes 
in either the supply of blood, the composition of the blood, the 
influence of the nervous force, or the condition of the proper sub- 
stance of the inflamed part. Any one or more of these four 
conditions of nutrition being changed in quality may initiate an 
inflammation. A change in quantity more usually produces either 
an excess or deficiency of nutrition in the part, or some process 
different from inflammation. Thus, a diminution or withdrawal 
of the blood, without alteration of its quality, is usually followed by 
atrophy, degeneration, or death: a mere increase of blood in a 
part may produce hypertrophy, or something more nearly re- 
sembling inflammation, yet falling short of it. Similar effects may 
ensue from a mere increase or decrease, or abstraction, of nervous 
force. Change in the quality, whether with or without one in the 
quantity, of the conditions of nutrition, appears essential to the 
production of the phenomena of inflammation. 


I will endeavour now to show that inflammation may follow such 
perversion or qualitative change in each of the conditions of 
nutrition, even though all the rest of them remain for a time in 
their normal state: selecting, for this purpose, such cases of in- 
flammation as we may trace proceeding, in the first instance, from 
the uncomplicated error of a single condition of nutrition. 

I. Inflammation may perhaps be produced—it certainly may 
be commenced, and in some measure imitated—by changes in the 
blood-vessels; changes attended with alteration of their size, or 
their permeability, or the other qualities by which they affect the 
supply of blood to a part. This may be concluded from the simi- 
larity to some of the phenomena of inflammation which may be 
observed in certain cases of mechanical obstruction to the venous 
circulation. In a case of ascites from diseased heart or liver, the 
peritoneum often contains coagula of fibrine floating free in the 
serum, though no organ may present appearances of having been 
inflamed. In such a case, moreover, I have found the fibrine 
developing itself in the form of nucleated blastema, even while 
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floating free. In another case of mechanical dropsy, I have found 
the fluid of anasarca in the scrotum containing both fibrine and 
abundant lymph corpuscles, like those in the fluid of an inflam- 
matory exudation. In like manner an apparently uncomplicated 
obstruction at the left side of the heart may produce many of the 
phenomena of bronchitis. Such as these are the cases through 
which mechanical congestions of blood connect themselves with 
inflammation. And if to these we add the constancy of increased 
vascularity among the phenomena of inflammation, they may be 
sufficient to make us believe, that disturbances in the circulation 
of a part may produce some of the principal phenomena of inflam- 
mation, even though all the other conditions of nutrition are, in 
the first instance, unchanged. But I know no other good evidence 
for the belief; and I think we should not lay much stress on these 
cases, since they display an imitation of only some parts of the 
process of inflammation; namely, the fulness of the vessels, the 
retarded blood, and the exudation of organizable matter. The 
nutrition of the proper tissues of a part with merely obstructed 
circulation suffers but a trivial loss or disturbance, in comparison 
with that which would accompany an inflammation with an equal 
amount of retardation in the movement of the blood. So far as 
the exudation in an inflamed part depends on the altered mechanical 
relations of the blood and vessels, so far may similar alterations 
alone produce effects imitating those of inflammation; they may 
also be the beginning of the more complete process; but I believe 
that the merely mechanical disturbances of the circulation are no 
more adequate alone to the explanation of the whole process of 
inflammation, than the normal movements of the blood are ade- 
quate to the explanation of the ordinary process of nutrition.” 


II. We may speak much less equivocally of the influence of the 
state of the blood itself in causing inflammations; for there can 
be little doubt that a very great majority of the so-called spon- 
taneous or constitutional, as distinguished from traumatic, inflam- 
mations, have herein their origin. We might anticipate this, from 
the consideration that, in normal nutrition, the principal factors 
are the tissues and the blood in their mutual relations: but we 
have better evidence than this, in cases of local inflammations 
occurring in consequence of general diseases of the blood. Some 

* The experiments by Cl. Bernard and others, alluded to on p. 83, conclusively show 
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certain conditions, without being accompanied by any of the other evidences of inflam- 
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instances of this are clearly proved, as, e. g. in the cases of eruptive 
fevers, when the presence of morbid materials in the blood is 
proved by the effects of their transference in inoculation. Scarcely 
less thoroughly demonstrated are the cases of rheumatism and 
gout, of lepra, psoriasis, herpes, eczema, erysipelas, and other such 
affections, whose constitutional nature—in other words, whose 
primary seat in the blood—all readily acknowledge in practice, if 
not in theory. 

Now, in all these cases, local inflammations are the external signs 
of the general affection of the blood: and I apprehend, thatif any 
difficulty be felt in receiving these as evidences that the morbid 
condition of the blood is the cause of the local inflammation, it 
will be through doubt whether a general disease of the blood—a 
disease affecting the blood sent to every part—can produce peculiar 
phenomena of disease in only certain small] parts or organs. But 
this local effect of a general disease of blood has its illustration in 
some of the sure principles of physiology; especially in one which 
I have fully illustrated in a former lecture (p. 19 et seq. and p. 46); 
namely, that the presence of certain materials in the blood may 
determine the formation of appropriate organisms, in which they 
may be incorporated. 

It is in exact parallel with the facts in physiology which I then 
adduced, that in certain general diseases of the blood, organs are 
formed, as the products of inflammation, within which the specific 
morbid material is incorporated. Thus, in small-pox, cow-pox, 
primary syphilis, and whatever other diseases may be transferred 
by inoculation, the morbid material from the blood is incorporated 
in the products of inflammation, which are enclosed within the 
characteristic vesicle or pustule, or infiltrated lymph, just as, in 
the cases already cited, the constituents of urine or of medicines are 
incorporated in the renal cells, which are formed within the 
substance of the kidney; or just as the constituents of sap are 
incorporated in fruit. 

In the cases of disease produced by a demonstrable virus, we 
have all the evidence that can be necessary to prove the principle, 
that a general disease of the blood may be the cause of a local 
inflammation in one or more circumscribed portions of a tissue. 
And the analogy is so close, that I think we need not hesitate to 
receive the same explanation of other inflammations, which I have 
cited as occurring during morbid conditions of the blood. For 
although we cannot, by inoculation, prove that a specific morbid 
material of such a disease as herpes or eczema, gout or rheumatism, 
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has been incorporated in the inflammatory products, yet we find 
great probability hereof in the many analogies which these diseases 
present to the inoculable diseases, in their whole history, and, 
epecially, in the decrease or modification of general illness which 
ensues on the full manifestation of the local inflammation. 

If it be asked why a morbid material is determined to one part 
or tissue rather than another, or why, for example, the skin is the 
normal seat of inflammation in small-pox, the joints in rheumatism, 
and so on, I believe we must say that we are, on this point, in the 
same ignorance as we are concerning the reason why the materials 
of sweat are discharged at the skin, those of urine at the kidneys, 
of bile at the liver, or why the greater part of the albuminous 
principles are incorporated in the muscles, and of the gelatinous 
in the bones. We cannot tell why these things are so, but they 
are familiar facts, and parallel with what I here assume of the 
incorporation of morbid materials derived from the blood. 

Again, it may be said that we need some explanation of the fact 
that the morbid condition of the blood does not influence the 
whole extent of any given tissue, but only portions of it. In the 
secretion of urine, it may be believed that the whole kidney is 
affected and works alike; but in the assumed separation of the 
virus of small-pox, only patches of the skin are the seats of 
pustules; in vaccinia and primary syphilis, only a single point; 
in secondary and tertiary syphilis, a certain, but sometimes dis- 
orderly, succession of various parts; and so on. 

It must be admitted that many of the facts here referred to 
cannot yet be explained. In some cases, however, we can assign, 
with much probability, the conditions that determine the locality 
in which a general disease of the blood will manifest itself by 
inflammation. In some instances, it is evident that the localization 
is determined by such as we may call a weakened or depressed con- 
dition, a state of already impaired nutrition, in some one part. For 
instance, when a stream of cold air is impelled on some part, say 
the shoulder, of a person disposed to rheumatism, it determines, 
as a more general exposure to cold might do in the same person, 
the rheumatic state of the blood with all its general symptoms: 
but it determines, besides, the part in which that rheumatic state 
shall manifest itself first or alone. The depressed nutrition of 
the chilled shoulder makes it more liable than any other part to 
be the seat of inflammation excited by the diseased blood. 

Or again, when a virus is inserted, as in all cases of poisoned 
wounds, the local inflammation produced by the disease with 


NATURE AND CAUSES OF INFLAMMATION. 331 


which the whole blood is infected will commonly have its seat in 
the wounded part. The virus must have produced some change 
in the place in which it was inserted, as well as in the whole mass 
of the blood. The change is not merely that of a wound; for a 
simple wound made in the same person, at the same time, will not 
similarly inflame; it is a change due to the direct influence of the 
virus. And the part thus changed may long remain in a peculiar 
morbid state, and peculiarly prone to inflammation from diseased 
blood. Thus, an infant was vaccinated in the middle of June, and 
the disease had its usual course; six ordinary vesicles formed in 
the punctures in the left arm, and common cicatrices remained, 
and all appeared well. In the middle of July, inflammation of the 
left axillary glands ensued. When I saw the child on August 21st, 
the glands were very large, and partially suppurated, and there 
was extensive inflammation of the skin of the upper arm. On 
August 30th, the pus having been partially discharged by incision, 
the glands had subsided, but superticial inflammation of the 
integuments existed still, and now there was, on the middle of each 
vaccine cicatrix, a distinct circular low vesicle, not unlike that of 
the true vaccine eruption, except that it was not umbilicated, and 
appeared to have ap undivided cavity. 

Such cases are, probably, only examples of a general rule, that a 
part whose natural force of nutrition is in any way depressed, is, 
more than a healthy part, liable to become the seat of chief mani- 
festation of a general blood-disease. A part that has been the seat 
of former disease or injury, and that has never recovered its vigour 
of nutrition, is always so liable; it is a weak part. Thus, the old 
gouty or rheumatic joint is apt to receive the brunt of the new 
attack. And the same may happen in a more general way. A 
man was under my care with chronic inflammation of the synovial 
membrane of his knee, and general swelling about it: he was 
uttacked with measles, and the eruption over the diseased knee 
was a diffused bright scarlet rash. A patient under Dr. Budd’s 
care had small-pox soon after a fall on the nates: the pustules 
were thinly scattered everywhere, except in the seat of former 
injury, and on this they were crowded as thickly as possible. Thus, 
too, when a part has been injured, and, it may be, is healing, a 
disease having begun in the blood will manifest itself in this part. 
Impetigo appears about blows and scratches in unhealthy children ; 
erysipelas about the same in men with unhealthy blood. 

Such are some of the cases in which we seem able to explain 
the apparent choice of locality for inflammation, made by a morbid 
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material which is diffused through all the blood. Many remain 
unexplained ; if it were not so, this portion of pathology would be 
a singular exception to the general condition of the science. But 
these difficulties afford no warrant for the rejection of a theory, of 
which the general probability is affirmed by so many analogies, by 
the sufficiency of its terms for the expression of the facts, and, it 
may be added, by nearly every particular in the constitutional 
treatment of local inflammation. For, I suppose there are few 
parts of the medicinal treatment of local inflammation, for which 
any reason can be shown, unless it be assumed that the medicine 
corrects some morbid condition of the blood. 

Let it be added that the state of the blood may, in part, or chiefly, 
determine, not only the locality, but also the degree and form of 
the inflammation. It may, as Dr. Ormerod has well expressed it, 
‘imprint on the morbid product (of inflammation) certain ten- 
dencies which take effect after the morbid products have entered 
upon a condition of comparatively independent existence.* But 
on this point I need not dwell; for a large portion of Lecture XIV. 
is devoted to it, and it will be again considered in the Lecture on 
Specific Diseases. 


III. To test the influence of a disturbance of the nervous force in 
engendering the inflammatory process, we must not, as is com- 
monly done, take cases of the effects of external injury. Such an 
injury, or the presence of a foreign body, is supposed to excite 
inflammation by stimulating the nerves of the part, and by changing, 
through their influence, the state or action of the blood-vessels. 
This may be true; but we should remember that when a common 
injury is inflicted, it acts not only on the nerves of the part, but also 
on its proper tissues; and it may so affect the state of these tissues 
that the changes produced in them may be the excitant of 
inflammation, independent of the affection of the nerves. All such 
cases as these are, thus, ambiguous. 

For a better test, we must select cases in which the excitant of 
inflammation acts (at least in the first instance) on the nervous 
system alone. Such cases are those already referred to (p. 237). 
When the conjunctiva is inflamed after over-working of the eye, we 
cannot suppose that the light, by its direct contact, has affected 
the vessels, or the nutritive act, in the conjunctiva: it can, probably, 
affect either of these only through an influence reflected from the 


* In his lectures on the Pathology and treatment of Valvular Disease of the Heart, 
in the Medical Gazette, 1851. 
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retina, So, when irritation of the urethra excites inflammation in 
the testicle; when the irritation of teething excites it in any distant 
part; when, as in a case quoted from Lallemand, by Dr. Williams, 
inflammation of the brain followed the application of a ligature to 
part of the brachial plexus; in these and the like cases we cannot, 
but refer to the disturbance of the nervous force as the initiator 
of the phenomena of inflammation. 

Now, for the explanation of such cases as these, there appear to 
be two chief theories: 1. It may be that the nerves distributed to 
the minute blood-vessels of a part may be so affected that these 
vessels may dilate, and their dilatation may produce the other 
phenomena of inflammation; or, 2. The disturbance of the 
nervous force may more directly interfere with the process of 
nutrition, inasmuch as this force exercises always some influence in 
the nutrition of each part, and is (as one may say) one among the 
plasturgic forces (p. 28). 

The first of these theories has lately acquired a dominant place 
in systems of pathology, especially in those of Germany. The 
principal form of it, which has been maintained most prominently 
by Henle, has enlisted the approval of even Rokitansky, and is 
largely received, professing to explain all inflammations, and 
passing by the name of ‘ neuro-pathological,’ to distinguish it from 
the ‘humoral,’ and all other theories of inflammation. This 
theory may be thus briefly stated. The exciting cause of inflam- 
mation, whether an external cause, such as an injury of a part, or 
an internal one, such as diseased blood, acts, in the first instance, 
on the sensitive, centripetal, or afferent nerves of the part. These 
it affects as a stimulant, producing in them an excited state, which 
state, being conveyed to some nervous centre, is thence reflected 
on the centrifugal or motor nerves of the blood-vessels of the same, 
or some other related part. This reflection, however, is supposed 
to bring about a kind of antagonistic sympathy, such that, instead 
of exciting the motor forces of the blood-vessels to make them 
contract, it paralyses them, and is followed by their dilatation or 
relaxation. This dilatation being established, the exudation and 
other phenomena of inflammation are assumed to follow as natural, 
and most of them as mechanical, consequences. 

The eminence of those who have supported this hypothesis 
makes one hesitate in rejecting it; and yet I cannot help believing 
it to be groundless. If we remember that parts may present some 
of the chief phenomena of inflammation, though they have no 
nerves, as the firmest tendons and articular cartilages; that the 
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degrees of inflammation in parts bear no proportion to the amounts 
of pain in them when inflamed; that the severest pains may 
endure for very long periods with only trivial, if any, phenomena 
of inflammation; that the phenomena of the so-called reflex 
paralysis are rare, equivocal, and altogether insufficient for the 
foundation of a law or general principle; we may well think that 
there can be no sufficient ground for the invention of such an 
hypothesis as this. And, if we add that, even admitting the 
dilatation of blood-vessels as a possible consequence of the stimulus 
of sensitive nerves, yet the phenomena of even simple inflammation 
would be no necessary consequence thereof; that the varieties of 
inflammations would be quite unintelligible as results of similar 
mechanical disturbances of the circulation; and that the dilatation 
of blood-vessels, in any mechanical way produced, is followed by 
only feeble imitations of a part of the inflammatory process; then 
we may think that the hypothesis, if all its postulates be granted, 
will yet be insufficient for the explanation of the facta. 

I believe that, if we would have any clear thoughts respecting 
the influence of the nerves in initiating inflammations, we must 
first receive the theory already referred to (p. 28 and p. 236), that a 
certain exercise of the nervous force is habitually and directly 
engaged in the act of normal nutrition. If we admit this, there 
can be little difficulty in believing, whatever there may be in 
explaining, that the perturbations of the nervous force may 
engender the inflammatory mode of nutrition more directly, than 
by first paralysing the blood-vessels of a part. We attain nearly 
to a proof of this in the instances of altered nutrition adduced in 
a former lecture (p. 30), and in those of secretions altered, not in 
quantity alone, but in quality, by affections of the nervous system. 
It is almost inconceivable that any of the essential properties of a 
secretion should be changed by an alteration in the quantity or 
movement of the blood in a gland: yet such changes are frequently 
manifest in the milk, tears, urine, and sweat, under the influence 
of mental affections of the nervous force; and the analogies of 
secretion and nutrition give these cases nearly the weight of proof 
in the question of the influence of the disturbed nervous force in 
causing inflammations. 


IV. The last of the necessary conditions of normal nutrition in 
a part is the healthy state of the part itself; and it appears highly 
probable that a disturbance of this may initiate, and, in this sense 
be the cause of, inflammation. This is probable for many reasons; 
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and, first, from analogy with normal nutrition. Generally, the 
principal conditions of nutrition are in the relative and mutual 
influences of the elements of the tissues and the blood. More 
particularly, the state of the tissues determines, at least in great 
measure, both the quantity and the rate of movement of the blood 
supplied to them; the changes of the tissues, whether in growth or 
decrease, usually just preceding the adapted changes in the supply 
of blood (p. 50). So, we may believe, a change in a part, anyhow 
engendered, may, by altering its relation to the blood, alter its 
mode of nutrition, and some of the changes may produce the 
inflammatory mode of nutrition, together with the altered supply 
of blood, and other characteristic signs.* I am disposed to think 
such changes would be especially effective, as causes of inflammation, 
when they ensue in the rudimental and still developing elements of 
the tissue; for, as it seems to be chiefly these which determine the 
normal supply of blood in a part, so, probably, the abnormal state 
of them would most affect that supply. 

Secondly, we may judge the same from the analogy between 
inflammation and the process of repair. Certainly it is the state 
of the injured part, i.e. of its proper tissues, not of its nerves and 
blood-vessels, which initiates the processes of repair. Now some 
of these are so like those of inflammation, that they are commonly 
identified, and are not capable of even a refined distinction. This is 
especially the case with the articular cartilages, and the cornea.f 

And thirdly, the influence of the condition of the proper tissues 
of a part in initiating inflammation in it, is illustrated by more 
direct facts; such as, that injuries of parts that have no vessels or 
nerves are followed by altered modes of nutrition which are more 
or less exact resemblances of inflammation. Thus, e.g. it is in 
the lens, vitreous humour, and the like, after injury. In all of 
these, it is difficult to imagine any other cause of inflammation 
than the altered relations between the tissue and the blood or the 
materials derived from it. 

On the whole, therefore, I think we may conclude that inflam- 
mation may have its origin in disturbance of the normal condition 


* See as confirming this statement the observations of Prof. Lister, quoted in the 
notes to Pp. 236, 239. 

t See Dr Redfern’s Researches, 1. c.; and compare Mr. Bowman’s account of the 
healing of wounds in the cornea, in his Lectures on the Parts concerned in Operations 
on the Eye, p. 29, with the observations already quoted from Virchow. ‘The doctrine 
of the Cellular Pathology as illustrated by Virchow is based exclusively on the state 
of the tissues. The action of irritants on a part being ascribed to the effects pro- 
percia b soni upon the elements of the tissues directly, and not through the nerves 
or blood-vessels. 
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of the proper tissues of a part; in such a disturbance as may be 
produced by injury, or by the proximity of disease. To this source, 
indeed, I should be disposed to refer nearly all inflammations 
that originate in the direct application of local stimuli, whether 
mechanical or chemical. It is true, that, in most cases, the stimulus 
affects at once the proper elements of the part, its nerves, and its 
blood-vessels, so that we cannot say how much of the disease is to 
be ascribed to the affection of each; but the fact that a process, 
resembling, so far as it goes, that of inflammation, may ensue after 
injury in parts that have neither vessels nor nerves, may make one 
believe that, in parts that have both, the inflammation depends 
mainly on injury, or other affection, of the proper tissue. 


I have thus endeavoured to show that inflammation may take 
its rise, may have its proximate cause, in a disturbance of any one 
of the conditions of nutrition. In the examination of different 
cases, we find that, even while any three of the four chief conditions 
may be normal, yet a qualitative error of the fourth may bring in 
the phenomena of the inflammatory process. In the necessity of 
choosing pointed cases, I may seem to have implied that it is 
usual for inflammation not only to begin, but to be maintained, by 
an error in one of the conditions of nutrition: but this is impro- 
bable. Rather we may believe, that many of the excitants of 
inflammation may affect at once more than one of these condi- 
tions; and, as I stated in the first lecture on the subject, it is 
“nearly certain that in every inflammation, after a short continuance, 
all the conditions of the nutritive process are alike involved in error. 


The following are references to some of the recent essays on inflammation, from 
which the reader, if he have learned the main principles concerning the disease from 
some of the classical works upon it,—such as those of Hunter, Thomson, Alison, or 
Gendrin,-—may gather the best facts and guidance for future inquiry. 
J. Hughes Bennett: On Inflammation as an Anormal Process of Nutrition. Edin- 
burgh, 1844,—Lectures on Clinical Medicine, 3rd ed. 1859. 

Bruecke (as quoted by Lebert): Bemerkungen iiber Entziindung; in the Sitzungs- 
berichte der Wiener Akademie. June and July, 1849. 

Carpenter: In an article in the British and Foreign Medical Review, vol. xviii. 
p. 91. July 1844. 

“Andrew Clark : In the Medical Gazette, vol. xlii. p. 286; andin subsequent numbers. 

Gluge: Pathologische Histologie, 4to. Jena. 1850. 

Henle: Rationelle Pathologie, B. i. And in his Zeitschrift, especially the 2nd 

volume. 
G. M. Humphry: Lectures on Surgery; in the Provincial Medical and Surgical 
Journal, 1849, and following years. 

Wharton Jones: On the State of the Blood and the Blood-vessels in Inflammation ; 
in Guy’s Hospital Reports, vol. vii. 18651. 

Kiiss (as often quoted by Lebert and Virchow): De la Vascularité et de l’Inflam- 
mation. 1846, 

Lebert : Physiologie Pathologique. 


NATURE AND CAUSES OF INFLAMMATION. 387 


Redfern: Anormal Nutrition in Articular Cartilages. Edinburgh, 1860. And, 
especially, in an Appendix to a Paper in the Monthly Journal of Medical Science, 


Sept. 1851. 
Reinhardt: Ueber die Genesis der mikrosk. Elemente in den Entziindungsproducten ; 
in Traube’s Beitrige, H. ii. 1846. 
Rokitansky; Pathologische Anatomie, B, i. : 
Simon: Lectures on General Pathology. In the Lancet, 1850; and, collected, 8vo. 
London, 1850. Article Inflammation in Holmes’s System of Surgery. 1860. 
Travers: Physiology of Inflammation and the Healing Process, 8vo. 1844. 
Virchow: Essays in the lst and 3rd, and especially in the 4th volumes of his 
Archiv fiir pathologische Anatomie. And in the Ist volume of the Verhandlungen 
der phys.-med. Gesellschaft in Wirzburg. Cellular Pathologie, 1858. 

H. Weber: Experimente iiber die Stase in der Froschschwimmhaut, in Miiller’s 
Archiv, H. iv. 1852. 

C. J. B. Williams: Principles of Medicine, 8vo. 1843 and 1848. 

Lister: Philos, Trans., part. 2.1868. On the Early Stages of Inflammation, 

Billroth: Beitraége zur Path. Histologie. 1858. Berlin. 

C. O. Weber: Die Entwicklung des Eiters. Virchow’s Archiv. 1859. 

The process of inflammation, so far as it can be illustrated by specimens, may be fully 
studied in the Museum of the College, in the preparations Nos. 71 to 129, and in those 
which are referred to after the descriptions of these in the 1st volume of the Patholo- 
gicul Catalogue. Many of the facts relating to the state of the blood-vessels, also, are 
illustrated by the microscopic specimens in the same Museum. All the best illustra- 
tions of the process, in the Museum of St. Bartholomew's, may be studied by the refe- 
rences in the Catalogue, vol. i, p. xii. 
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LECTURE XIX. 
MORTIFICATION. 


By Mortification, or Sphacelus, is meant the death of any portion 
of the body, while the rest remains living. The term ‘gangrene’ 
is commonly used in the same sense; ‘necrosis’ for similar death 
of portions of bone or cartilage, or, in some recent writers, of any 
other tissue; ‘necremia’ for a corresponding death of the blood. 
The dead piece of tissue is called a ‘slough,’ or, if it be bone, a 
‘sequestrum.’ The process of progressive dying is commonly 
called ‘sloughing,’ a term which is, however, also applied to the 
process by which a slough is separated, with the same meaning as 
‘exfoliation’ is used for the process of separating a ‘sequestrum ’ 
or dead piece of bone. None of these terms, however, are used 
unless the portions of dead tissue be visible to the naked eye. It 
is probable that what is ejected from the tissues in the ulcerative 
process is quite dead; but, so long as it is in the form of minute 

articles, visible only with the microscope, we speak of the disease 
‘as ulceration, not sloughing or mortification. The two processes 
are, however, often mingled, and can be only in general terms, and 
in well-marked examples, distinguished. 

It might, also, be difficult to define, in precise terms, this death 
of parts from some examples of their degeneration. We may 
doubt, sometimes, whether the degenerative changes, imitated, 
as certain of them are, by chemical changes in the tissues after 
death, are not consequences of the total cessation of the influence 
of vital forces; and it seems nearly certain that degeneration of a 
part may proceed to its death, and is very apt to do so when, 
during its progress, many of the conditions of nutrition are at once 
interfered with. In a general view we may distinguish the dege- 
neration of a part from its death by this,—that the degenerate 
part never becomes putrid, and that no process ensues for its 
separation or isolation, such as we can see in the case of a dead 
part. However degenerate a tissue may be, it either remains in 
continuity with those around it, or is absorbed. If the sume tissue 
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were dead, those around it would separate from it, and it would 
be ejected from them. 

Still, it may not be pretended that degeneration and death are 
separated by a strong border-line. Rather, many of the instances 
of mortification to which I am about to refer may be read as 
histories of the transition from one of these conditions to the other. 
It will appear that a part may degenerate even to death while the 
rest of the body remains alive; that, as a certain diminution of the 
supply of arterial blood may lead to degeneration, so a greater 
diminution may lead to death; that, as a certain amount of 
inflammation has always in it a defective nutrition of the inflamed 
part, so, in a greater amount, the death of the same part ensues; 
and that the same agent may kill one portion of a tissue and inflame 
the portions around it. Of all such cases we might say that the 
local death is the extreme of degeneration. 


A convenient method of studying the causes of mortification 
may be to divide those among them that are explicable into the 
direct and the indirect; i. e. into such as disorganize and kill the 
tissues at once, and directly, though sometimes slowly, and such 
as do so indirectly, by depriving them of some or all of the 
conditions of their nutrition. Such a division, however, must not 
lead us to forget that, in many cases, mortification is the result of 
many concurring causes of both kinds. 

I. In the first class we may reckon the mortifications that are. 
the extremes of degeneration. But these can rarely be observed 
in unmixed examples. The more evident instances are those 
which result from great heat, rapidly decomposing chemical agents, 
and severe mechanical injury. The appearances of the dead tissues 
are, in these cases, modified by the presence of blood in those that 
are vascular, and by the blood being killed in and with them: but 
the state of the blood is no cause of their death; the tissues and 
the contained blood are killed together ; and the same mode and con- 
sequences of mortification would be manifested in the non-vascular 
tissues. 

Now, as I just suggested, it may be observed of all these de- 
structive agents, that when they are applied in smaller measure, 
the effect of the injury is not to kill the part at once, but to excite 
an inflammation in it; and the inflammatory degeneration, thus 
added to the damage the' part sustained from the direct effect of 
the injury, may lead to an indirect or secondary mortification. 
To this mixed origin, probably, many of the cases of traumatic 

z2 
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gangrene may be ascribed, which are not manifest very speedily 
after the injury; in these we may say that a severe injury has so 
nearly disorganized a part, that the subsequent inflammation, with 
the concurrent defective nutrition, has completed its death. But, 
mechanical violence, heat, or chemical action, may kill a tissue at 
once, without the intervention of inflammation, and although, in 
the case of the vascular tissues, it is scarcely possible to separate 
the influence of the injury on their proper elements, from that 
which is, at the same time, inflicted on their blood and vessels, yet 
we must consider the phenomena of mortification as having their 
seat, essentially, in the elements of the tissues. Whatever we 
understand as the life of a part, that life may cease; and as the 
life of a part is its own property, maintained, indeed, by the blood 
and other conditions of nutrition, yet not derived from them, so 
may that life cease, or, as it is said, be destroyed, without 
interference of the blood or any other exterior conditions of nutri- 
tion. 

The immediateness of such death of a part is shown by the 
rapidity with which it is manifested. It is nearly instantaneous 
on the application of extreme heat or the strongest mechanical 
agents; slower after mechanical injury: but within twelve hours 
of the infliction of a blow the struck or crushed part may be 
evidently dead; there may be little or no ecchymosis, no sign of 
inflammation, no pain, except that which directly followed the 
injury, and, in the case of a bone, no apparent change of texture; 
but the piece of tissue is killed in the midst of the living parts; its 
recovery, by the re-establishment of its relations with the blood, 
is not possible: it cannot even be absorbed. 

II. Among the instances of indirect mortification of parts, the 
most numerous are those in which nutrition is made impossible by 
some defect either (1) in the quantity, or (2), in the movement, 
of the blood. 

Defects in the quantity of blood have been already noticed as 
leading to death of parts (p. 25). The AOHOWUS are the chief 
general methods of the events :— 

The main artery of a part-may be closed by pressure, or by 
some internal obstruction. Thus, sometimes, sloughing of the 
foot, or leg, follows ligature of the femoral artery for popliteal 
aneurism ; or sloughing of part of the brain may follow ligature 
of the common carotid artery; and in this case the difference, and 
yet the close relation, between the death of a part and its dege- 
neration, are well shown (compare p. 25 and 109). Thus, also, 
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through equal internal obstruction of main arteries, sloughing may 
follow blows which crack the internal and middle coats, and let 
them fold inwards across the stream of blood:* or, the blocking 
of masses of fibrine, washed from the left valves of the heart, and 
arrested in the iliac or some other artery:f or the closure of 
inflamed arteries. 

Portions of tissue may similarly perish when, by injury, or by 
progressive ulceration or absorption, all their minute blood-vessels 
are destroyed, and their supply of blood cut-off. Thus necrosis 
may follow the separation of periosteum from the surface of a 
bone; when it is either violently stripped-off, or raised by effused 
blood, or by suppuration beneath it. Thus, also, sometimes, as an 
abscess approaches the surface, the thinned skin dies; and, not 
like an inflamed part, but as one deprived of nutriment, it shrivels 
and is dried. Such sloughing is more common in perforating 
ulcers of the stomach or intestines; in the course of which, when 
ulceration has destroyed a portion of the subperitoneal tissue and 
its blood-vessels, the peritoneum, hitherto fed by them, perishes, 
and is separated as a greyish or yellowish-white slough. In like 
manner, ulceration, in its progress, may so undermine or intrench 
a part, that at length it dies through defect of blood: thus, often, 
small fragments of bone are detached in strumous disease of the 
tarsus and other parts. And, similarly, through mere defect of 
blood, the centre of a tumour may slough: and here, again, is 
manifest the relation between the death, and the more frequent 
degeneration, of an imperfectly nourished part. 

The effect of pressure constantly maintained on a part may be 
a similarly produced mortification: the part may die because its 
blood is pressed from it and not renewed; but more commonly, as 
we see in bed-sores, inflammation ensues, and the death of the 
part has a double or mixed origin. 

Senile gangrene, also, is without doubt, in many cases, due, in 
a measure, to defective quantity of blood; but it is a more 
complicated example of mortification than any of the foregoing, 
and IJ shall therefore again refer to it. 

I have said that parts may die through defective movement of 
blood. It may be present in sufficient or excessive quantity; but 
it may be fatally stagnant. So far as the proper elements of the 
tissue are concerned, there may be little difference in their modes 
of death, or in their ‘subsequent changes, in these two sets of 


* Two such specimens are in the Museum of St. Bartholomew's. 
t¢ See Dr. Kirkes’s essay in Med.-Chir. Trans., vol. xxxv. 
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cases; but, as seen in the mass, the tissue dead through defect of 
blood is very different from that dead through stagnation of blood. 
In the former, we find little more than its own structures dried 
and shrunken or disorganized; in the latter, the materials of 
abundant blood, and often of substances exuded from the congested 
vessels, lie mingled with the proper structures, having died with 
them. Hence, mainly, the differences between the mortifications 
distinguished as the dry and moist gangrenes; or as the cold and 
hot, the white and the black, gangrenes; these being, respectively, 
the technical terms for parts dead through defect, or through 
stagnation, of blood. 

This stagnation of blood may ensue in many ways. The simplest 
is when a part is strangulated; as the contents of a hernial sac 
may be. Ifthe strangulation is sudden and complete, the stagna- 
tion is equally so, and the death of the part follows very quickly, 
with little excess of blood in it. But, if the strangulation be less 
in degree, or be more slowly completed, the veins suffer more in 
the gradual compression than the arteries do: the vessels of the 
part thus become gorged with blood, admitted into them in larger 
quantity than it can leave them, and so mortification ensues after 
intense congestion or inflammation of all the tissues. * 

Mere passive congestion of the vessels of a part may, in enfeebled 
persons, lead to mortification: but this is a rare event, for unless 
a part be injured, or of itself already degenerate, it may be 
maintained by a very slow movement of the blood. 

The congestion which more commonly leads to mortification is 
that which forms part of the inflammatory process. It is, perhaps, 
to be regretted that the cases of this class should have been taken 
as if they were the simplest types of the process of mortification, 
and that the process should have been studied as an appendage, 
a so-called termination, of inflammation: for, in truth, the death 
of an inflamed part is a very complex matter; and in certain 
examples of it, all the more simple causes of mortification may be 
involved. Thus (1) the inflammatory congestion may end in 
stagnation of the blood, and this, as an indirect cause of mortifica- 
tion, may lead to the death of the blood, and that of the tissues 
that need moving blood for their support. But (2) a degeneration” 
of the proper textures is a constant part of the inflammatory 
process; and this degeneration may itself proceed to death, while 
it is concurrent with defects in the conditions of nutrition. And 


* This difference in the effects of constrictions of parts is particularly described by 
Sir B, C. Brodie: Lectures on Surgery and Pathology, p. 304. 
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(3) the exudation of fluid in some inflamed parts may so compress, 
and by the swelling so elongate, the blood-vessels, as to diminish 
materially the influx of fresh blood, even when little of that already 
in the part is stagnant. 

All these, and perhaps other, conditions may concur in the 
mortification of an inflamed part; and their united force is com- 
monly the more effective, by being exercised in a previously 
defective or degenerate condition of the inflamed tissue, The 
second of them, I think, has been too little considered; for by it, 
more than by any other event, we may understand the sloughing 
that ensues in the inflamed parts of enfeebled persons, The 
intensity of an inflammation is not, alone, a measure of the 
probability of mortification ensuing in its course; neither is mere 
debility; for we daily see inflammation without death of parts in 
the feeblest patients with phthisis and other diseases: rather, when 
mortification happens in an inflamed part, it seems to be through 
the occurrence of the disease in those that have degenerate tissues 
because of old age, or defective food or other materials for life, or 
through habitual intemperance. It is as if the death of the part 
were the consequence of the defective nutrition, which concurs 
with the rest of the inflammatory process, being superadded to 
that previously existing in the part. To the same occurrence we 
may, in some measure, ascribe the mortification of parts after 
comparatively slight injuries in the aged and intemperate: already 
degenerate, they perish through the addition of what, in healthier 
persons, would have led to only some degeneration, or to the 
inflammatory process, in the injured part. Such cases as these, 
also, stand in no distant relation to those of the mortification that 
ensues in inflammations after injuries. And with these we may 
probably class the similar effects of intense cold. Cold alone does 
not, in general, directly kill a part, whether in cold or in warm- 
blooded animals: the death that ensues appears to be the result 
of inflammation in the part that was cold or frozen. 

Such may be the explanations of the local death that may occur 
in inflammation; but, in many more cases of what appear as 
mortifications in inflamed parts, the death is the first event in the 
process, and the inflammation appears as its consequence; or else 
the death and the inflammation are coincident in different parts of 
the same tissue. To these cases I shall again refer. 

In senile gangrene we commonly find a very large number of 
conditions ministering to the death of the affected part. First, 
occurring, as its name implies, in the old, and often in those that 
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are old in structure rather than in years, it affects tissues already 
degenerate, and at the very extremity and most feebly nourished 
part of the body. I think that, in some cases, its beginning may 
be when the progressive degeneration of the part has arrived at 
death. But, if this do not happen, some injury or disease, even a 
very trivial one, kills that which was already nearly dead; as a 
severe injury might kill any part, however actively alive. Now, 
when death has thus commenced, it may in the same manner 
extend more widely and deeply, with little or no sign of attendant 
disease ; the parts may successively die, blacken, and become dry 
and shrivelled; in this case, the senile gangrene is a dry one. But 
more commonly, when a portion of a toe or of the foot has thus 
died, the parts around or within it become inflamed, and in these, 
degenerate as they were already, the further degeneration of the 
inflammatory process is destructive; and thus, or in this extent, 
by progressive inflammation and death, the gangrene, moist though 
senile, spreads. In either case the extension of the gangrene is 
favoured by many other things; especially by the defective 
muscular and elastic power, and by the narrowing or obstruction, 
of the degenerate arteries of the part; by the defective movement 
of the blood, readily inducing a passive congestion or stagnation 
in parts of its course; by an enfeebled heart; by the blood being, 
like the tissues, old, and doubtless, like them, defective; and by 
the aptness of the slow-moving blood to coagulate in the vessels. 
All these favour the occurrence and extension of the senile 
gangrene: one or more of them may, sometimes, be the efficient 
cause of it: but my impression is, that it is essentially, and in the 
first instance, due, either to senile degeneration having reached its 
end in local death, or to the fatal superaddition of an inflammatory 
degeneration in a part already scarcely living. 

III. In the foregoing cases, we seem able, in some measure, to 
explain the occurrence of mortification. But there are yet many 
cases in which explanation, except in the most general and vague 
terms, is far more difficult. .In some, the local death is to be 
ascribed to defective quality of the blood, or to morbid materials 
in it. Among these, the instances of sloughing of the cornea 
observed in animals, and more rarely in men, whose food is deficient 
in nitrogen; and those of mortifications of the extremities that have 
ensued after eating rye with ergot, may prove the general principle, 
—that certain parts, even small and circumscribed parts, may die 
through defects or errors of the blood which yet do not quite 
hinder its maintaining the rest of the body. They may, thus, be 
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types of a large class of cases, in all of which the death of a portion 
of tissue seems to ensue through some wrong in the blood by 
which their mutual influence is destroyed; of which cases, there- 
fore, we may say that as there are morbid conditions of the whole 
blood in which local inflammations may have their origin, so are 
there others in which local deaths have theirs. 

Boils and carbuncles, for example, are of this kind. The 
sloughs, so often separated from them, are pale and bloodless; they 
are not portions of tissues that have died in consequence of 
stagnation of blood in them : they are white sloughs in the midst 
of inflamed parts. In boils, the first event of the disease may 
appear in the small central slough; in such cases the surrounding 
inflammation may appear to be the consequence of the slough; 
but, much more probably, it is the result of a lesser influence of 
the same morbid condition of the blood. In the idiopathic 
sloughing of the subcutaneous tissue of the scrotum, the local death 
is evidently, in some cases, the first event of the disease. To this 
class, also, of mortifications in consequence of morbid conditions 
of the blood, we must refer, I presume, the cases of hospital 
gangrene; those of the most severe and most rapidly extending 
traumatic kind; those of the slonghings of mucous membranes 
and other parts, that sometimes ensue in typhus, scarlet fever, and 
other allied diseases, when they deviate from their ordinary course ; 
the sloughing of syphilitic sores, and many others. 

Lastly, we may enumerate among the causes of death of parts 
the defect of nervous force: but the examples of this have been 
related in a former lecture (p. 31); * and it only needs, perhaps, to 
be said here that this defect may mingle its influence with many 
other more obvious causes of mortification. When a part is 
severely injured, its nerves suffer proportionate violence, and their 
defective force may add to the danger of mortification ; in the old, 
not the blood, or the tissues alone, are degenerate, but the nervous 
structures also; and defective nervous force may be, in them, 
counted among the many conditions favourable to ‘the senile 
gangrene; and so, yet more evidently, the sloughing of compressed 
parts is peculiarly rapid and severe when those parts are deprived 
of nervous force by injury of the spinal cord, or otherwise. 


* There are yet many cases which I can neither explain nor classify ; such as those 
from the effects of animal poisons, malignant pustule, peculiar grangrenes of the skin, 
and many others. On all these, and, indeed, on the whole subject of mortifications, the 
Sapratiaes find no work that he can study with so much profit as the lectures of Sir 
B.C. ie, 
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While the causes of mortification are so manifold; while it is, in 
fact, the end of so many different affections, it is not strange that 
the appearances of the dying and dead parts should be extremely 
various. The changes in them (independent of those produced by 
great heat, caustics, or other such disorganizing agents) may be 
referred to three chief sources: namely, (1) those that ensue in 
the dying and dead tissues ; (2) those in the blood, dying with 
the tissues and often accumulated in them in unnatural abundance; 
(3) those which are due to the inflammation or other disease or 
injury, which has preceded the death of the part, and of which 
the products die with the tissue and the blood, and change with 
them after death. 

But, though we may thus classify the morbid changes in mortified 
parts, yet we can hardly enumerate the varieties which, in each 
class, are due to the previous diseases of the part, or to external 
conditions; such as differences of temperature, of moisture, and 
others. All the chemical changes which, in life, are repaired and 
unobserved, are here cumulative; all those external forces are now 
submitted to, which, while the parts were living, they seemed to 
disregard; so exactly were they adjusted in counter-action. It is, 
therefore, only in typical examples that mortifications can be well 
described. The technical terms applied to them have been already 
mentioned; and ‘dry’ and ‘moist’ signify the chief differences 
dependent on the quantity of blood and of inflammatory products 
in the dead parts. ‘Dry gangrene’ is usually preceded by 
diminished supply of blood to the part; ‘moist or humid gangrene’ 
by increased supply, and often by inflammation; the former more 
slowly progressive is usually a ‘chronic,’ or, as some have called 
it, ‘cold gangrene ;’ the latter an ‘acute or hot gangrene.’ 

Among the examples of mortification due to defective supply of 
blood, and therefore classed as dry gangrenes, great differences of 
appearance are due to the degrees in which the dead parts can be 
dried. As it may be observed in the integuments of the leg, for 
example, it may be noticed that, in the first instance, the part 
about to die appears livid, or mottled with various dusky shades 
of purple, brown, or indigo, through which it seems to pass as its 
colours change from the dull ruddiness of stagnant or tardy blood 
towards the blackness of complete death. It becomes colder, and 
gradually insensible; its cuticle separates, and is raised in blisters 
by a serous, or more or less blood-coloured, or brownish fluid. 
Then, as the cuticle breaks and is removed, the subjacent integu- 
ment, hitherto kept moist, being now exposed to the air, gradually 
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becomes drier; withering, mummifying, becomjng dark brown and 
black, having a mouldy rather than a putrid smell; it is changed, 
as Rokitansky says,* like organic substances decomposed with 
insufficient moisture and with separation of free carbon. Such 
are the changes often seen in the dry senile gangrene, and in that 
which may follow obstruction of the main arteries in young 
persons: but, very generally, as the interior parts of the limb 
cannot be dried so quickly as the exterior, and are, perhaps, less 
completely deprived of their supply of blood, they, or portions of 
them, become soft and putrid, while the integuments become dry 
and musty. 

In other cases of mortification similarly caused, the dead parts, 
though deprived of blood, cannot become dry; either they are not 
exposed to air, or they are soaked with fluid exuded near them. 
In these instances the sloughs may be dark ; but they are commonly 
nearly white; and hence one of the grounds for the technical 
distinction of white and black gangrene. Such white sloughs are 
commonly seen when the peritoneum mortifies, after being deprived 
of blood by ulceration gradually deepening in the walls of the 
digestive canal; and, sometimes, in the integuments over an 
abscess, when the cuticle has not previously separated. If this 
have happened, the dead and undermined integument may become 
dry and horny; but if the cuticle remain, it is commonly white, 
soft, and putrid. 

The typical examples of the moist gangrene are those which 
occur in inflamed parts, and chiefly in consequence of inflammation, 
and to which, therefore, the names of ‘acute’ and ‘hot’ gangrene 
have been applied. We must not reckon among these the cases in 
which the death of the part precedes, or has a common origin with, 
the inflammation; for in these, as in boils, carbuncles, and 
hospital gangrene, the slough is commonly bloodless, white or 
yellowish-, or greyish-white, and, if it were not immersed in 
fluid, would probably be dry and shrivelled. The mortification 
that occurs during inflammation, and as in part a consequence of 
it, finds the tissues full of blood, and often of exuded lymph and 
serum, which all perish with them. 

If such a process be watched in an inflammation involving the 
integuments, or in senile gangrene rapidly progressive with inflam- 
mation, or, as in the most striking instance, in the traumatic 
gangrene following a severe injury of a limb, the parts that were 


* Pathologische Anatomie, i. p. 237. 
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swollen, full red, and hot, and perhaps very tense and painful, 
become mottled with overspreading shades of dusky brown, green, 
blue, and black. These tints, in mortification after injuries, may, 
sometimes, seem at first like the effects of ecchymoses; and often, 
after fractures of the leg, a further likeness between the two is pro- 
duced by the rising of the cuticle in blisters filled with serous or 
blood-coloured fluids at the most injured parts. But the coincident 
or quickly following signs of mortification leave no doubt of what 
is happening. The discoloured parts become cold and insensible, 
and more and more dark, except at their borders, which are dusky 
red; a thin, brownish, stinking fluid, issues from the exposed 
integuments; gas is evolved from similar fluids decomposing in the 
deeper-seated tissues, and its bubbles crepitate as we press them ; 
the limb retains its size or enlarges, but its tissues are no longer 
tense; they soften as in inflammation, but both more rapidly and 
more thoroughly, for they become utterly rotten. At the borders 
of the dying and dead tissues, if the mortification be still extending, 
these changes are gradually lost; the colours fade into the dusky 
red of the inflamed but still living parts; and the tint of these 
parts may afford the earliest and best sign of the progress towards 
death, or the return to a more perfect life. Their becoming more 
dark and dull, with a browner red, is the sure precursor of their 
death; their brightening and assuming a more florid hue, is as 
sure a sign, that they are more actively alive. Doubtless the 
varieties of colour indicate, respectively, the stagnation and the 
movement of the blood in the parts which, thus situated may, 
according to the progress of their inflammation, be added to the 
dead, or become the apparatus of repair.* 

The interior of a part thus mortified corresponds with the fore- 
going description. All the softer tissues are, like the integuments, 
rotten, soft, putrid, soaked with serum, and decomposed exuded 
fluid; ash-coloured, green or brown; more rarely blue or black; 
crackling with various gases extricated in decomposition. The 
tendons and articular cartilages in a mortified limb may seem but 
little changed; at the most they may be softened, and deprived of 
lustre. The bones appear dry, bloodless, and often like such as 
have been macerated and bleached; their periosteum is usually 
separated from them, or may be easily and cleanly stripped off. 

* Among the products of decomposition on the surfaces of wounds, are little filaments 
and flocculi of soft nat or brownish yellow substance, often seen, but sien be 


seribed first by Zeis (Mémoires de la Soc. de Biologie. Année 1855). They ares 


of connective tissue (generally) mingled with fatty and molecular matter, which may be 
coloured, and with crystals of cholestearine. 
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But these harder and interior parts of a limb either die more 
slowly, or more slowly manifest the signs of death, than do those 
around them; for not only do they appear comparatively little 
changed, but often when all the dead soft parts are completely 
separated from the living, the bone remains continuous, and its 
medullary vessels bleed when it is sawn off. Usually, also, after 
complete spontaneous separation of the mortified part of a limb, 
the stump is conical; the outer parts of it having died higher up 
than the parts in its axis. 

Another appearance of mortified parts, characteristic of a class, 
is presented after they have been strangulated. I have mentioned 
the difference which in these cases depends on whether the stran- 
gulation have been suddenly complete, or have been gradually 
made perfect. In the former case the slough is very quickly 
formed, and may be ash-coloured, grey, or whitish, and apt to 
shrivel and become dry before its separation. In the latter case, 
as best exemplified in strangulated hernia, the blood-vessels be- 
come gradually more and more full, and the blood more dark, till 
the walls of the intestine, passing through the deepest tints of 
blood-colour and of crimson, become completely black. Com- 
monly, by partial extravasation of blood, and by inflammatory 
exudation, they become also thick, firm, and leathery, a condition 
which materially adds to the difficulty of reducing the hernia, but 
which is generally an evidence that the tissues are not dead; for 
when they are dead, they become not only duller to the eye, but 
softer, more flaccid and yielding, and easily torn, like the rotten 
tissues of other mortified parts. The canal, which was before 
cylindrical, may now collapse; and now, commonly, the odour of 
the intestinal contents penetrates its walls. 

I have spoken of the death of the blood as coinciding with that 
of the part in whose vessels it is inclosed. Very commonly, when 
this happens, coagulation of blood ensues in the vessels for some 
distance above, 7. é., nearer to the heart than, the mortified parts. 
Hence, as it has been often observed, no bleeding may occur from 
even large arteries divided in amputations above the dead parts 
of sloughing limbs. 


It remains now to speak of the phenomena which ensue when 
gangrene ceases, and of which the end is, that the dead parts are 
separated from the living. 

As for the dead parts, they only continue to decompose, while, 
if exposed to a dry atmosphere, they gradually shrivel, becoming 
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dryer and darker. But more important changes ensue in the 
living parts that border them. The first change that occurs in this 
process (the whole of which may be studied as the most remarkable 
instance of the adaptation of disease for the recovery of health), 
the first indication of the coming reparative process, is a more 
decided limitation and contrast of colour at the border of the dying 
part. As we watch it in the integuments, the dusky redness of the 
surrounding skin becomes more bright, and paler, as if mingled 
with pink rather than with brown; and the contrast reaches its 
height when, as the redness of the living part brightens, the dead 
whiteness or blackness of the slough becomes more perfect. The 
touch may detect a corresponding contrast: the living part, turgid 
with moving blood, feels tense and warm; the dead part is soft, 
or inelastic, cold, and often a little sunken below the level of the 
living. These contrasts mark out the limits of the two parts: they 
constitute the ‘line of demarcation’ between them. 

The separation of the dead and living parts, which remain con- 
tinuous for various periods after the mortification has ceased, and 
the line of demarcation is formed, is accomplished by the ulcera- 
tion of the portions of the living tissues which are immediately 
contiguous to the dead. At this border, and (in parts that are 
exposed) commencing at the surface, a groove is formed by ulcera- 
tion, which circumscribes and intrenches the dead part, and then 
gradually deepening and converging, undermines it, till, reaching 
its centre, the separation is completed, and the slough falls or is 
dislodged by the discharge from the surface of the ulcerated living 
part. Commonly, before the border of the integuments ulcerates, 
it becomes white and very soft, so that, for a time, a dull white 
line appears to divide the dead and living parts. 

Closely following in the wake of this process of ulceration is one 
more definitely directed towards repair. As the ulcerated groove 
deepens day by day around and beneath the dead part, so do 
granulation~cells rise from its surface; so that, as one might say, 
that which was yesterday ulcerating, is to-day granulating; and 
thus very soon after the slough is separated, the whole surface of 
the living part, from which it was detached, is covered with granu- 
lations, and proceeds, like an ordinary ulcer, towards healing. 

There is, I believe, nothing in the method of thus separating a 
dead part, thus ‘ casting off a slough,’ which is not in conformity 
with the general process of ulceration. When a portion of the 
very interior substance of an organ dies, and is separated, there 
may be doubt, as in some nearly corresponding cases of ulceration, 
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whether the clearing away of the living tissue adjacent to it be 
effected by absorption or by disintegration, and mingling with 
the fluid in which, after separation, the dead piece lies. We may 
have this doubt in such cases as the sloughing of subcutaneous 
tissue in carbuncles not yet open, or in phlegmonous erysipelas, 
or in the cases of internal necrosis; in which, without any external 
discharge, pieces of dead tissue are completely detached from the 
living tissue around them: and I do not know how such doubt 
can be solved. But the separation of superficial or exposed dead 
parts might be studied as the type of the ulcerative process, of 
which, indeed, it is in disease the usual beginning and with the 
more advantage, because the sloughing of parts of limbs affords 
illustrations of the process in tissues in which it very rarely 
happens otherwise. Especially, it shows the times at which, in 
different tissues, ulceration may ensue, and hereby the times 
during which, under similar conditions of hindered nutrition, the 
tissues may severally maintain life. 


The process which I have exemplified by the mortification of 
soft parts has an exact and instructive parallel in necrosis or 
mortification of bone; but there are in the phenomena of necrosis 
some things which deserve a brief mention, because of their clearly 
illustrating the general nature of the process following the death 
of a part. 

Thus (1) we find in bones a permanent evidence of the increase 
of vascularity of the tissues around a dead part; for, in specimens 
of necrosis, the bone at the border of the dead piece has always 
very numerous and enlarged Haversian canals.*¥ (2) We may 
often see that the reparative process, on the borders of the living 
part, keeps pace with, or rather precedes by some short interval, 
the process by which the living and the dead are separated: for 
new bone is always formed in and beneath the periosteum at the 
border of the living bone, while the groove around the dead piece 
is being deepened, or even before its formation has commenced, 
(3) Instances of necrosis show some of the progressive changes 
that lead to the formation of the groove of separation. The bone 
at the very junction of the living and the dead becomes, first, soft 
and ruddy, as an inflamed bone does. Its earthy matter, as Mr. 
Hunter described, is first (by absorption, as we must suppose) re~ 

* In these enlarged canals, as well as in the lacunw, which also undergo increase in 
size, an abundant growth of cells, which fill their cavities, takes place. By the forma- 


tion of pus from these cells, the dead bone is separated, or, es it were, fidated off, 
J. Goodsir, Op. Cit.; Virchow, Cell. Pathologie. . 
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moved in larger proportion than its animal] basis. This basis 
remains, for a time, connecting the dead and the living bone, both 
of which retaining their natural hardness, appear in strong con- 
trast with it; but soon this also is removed, and the separation is 
completed. (4) From some cases of necrosis, also, we obtain 
evidence on a question about the removal of dead tissue. It is 
asked whether dead tissue may not be absorbed, and so removed. 
Examples of necrosis show that, in the large majority of cases, the 
separation of dead bone is accomplished entirely by the ulceration 
or absorption of the living bone around it; but that, in certain 
cases, especially in those in which pieces of bone, though dead, 
remain continuous with the living, the dead bone may be in part 
absorbed, or otherwise removed, not indeed in mass but after being 
disintegrated or dissolved.* (5) In cases of necrosis we find the 
best examples in which, apparently through want of vital force, 
the dead and living parts remain long united and continuous. A 
piece of dead bone proved to be dead by its blackness, insensi- 
bility, and total absence of change, may remain even for months 
connected with living bone: and no process for its separation is 
established, till the patient’s general healthimproves, (6) Lastly, 
in the death of bone, we may see a simpler process for the separa~- 
tion of the living tissues than that which is accomplished by ulce- 
ration. In superficial necrosis, the periosteum, at least in those 
parts in which its own tissue does not penetrate, so as to be con~ 
tinuous with, that of the bone, separates cleanly from the surface 
of the dead bone, retaining its own integrity and smoothness, and 
leaving the bone equally entire andsmooth. No observations have 
yet been made, I believe, which show how this retirement of one 
tissue from another is effected, or how the blood-vessels that pass 
from one tothe other are disposed of. Another method of separa~- 
tion without the ulcerative process is observed when teeth die, 
especially in old persons. Their sockets enlarge, apparently by 
mere atrophy or absorption of their walls and margins; so that 
the teeth-fangs are no longer tightly grasped by them, but become 
loose, and project further from the jaw. 

“ Such cases are recorded by Mr. Stanley, in whose Treatise on Diseases of the 
Bones I need hardly say that all the phenomena of necrosis are much more fully de- 
scribed than they are here, The possibility of the absorption of dead bone seems 
amply proved by cases (one of which I watched while it was under his care) in which 
portions of pegs of ivory, driven like nails into bones, to excite inflammation for the 
repair of ununited fractures, have been removed. The absorption, I say, seems amply 
proved ; but the method of it is made, by the same observations, more difficult than 
ever to explain; for only those portions of the ivory that were imbedded in the bone 


were absorbed ; the portions that were not in contact with bone, though imbedded in 
granulations or pus, were unchanged, 


DISTINCTIONS BETWEEN COMMON AND SPECIFIC DISEASES. 365 


LECTURE XX. 
SPECIFIC DISEASES. 


Ir would be far beyond the design of these lectures, intended only 
for the illustration of the General Principles of Pathology, in its 
relations with Surgery, if I were to enter largely on the consider- 
ation of the diseases named specific. It will be sufficient, I hope, 
and certainly will more nearly correspond with the rest of my plan, 
if I describe the general features of specific diseases, and their 
general import; and if I point out, though only in suggestions, 
how we may more effectually study them; how many things re- 
lating to them, which we are apt to dismiss with words, may be 
subjects of deeper, and perhaps useful, thought. 


The term ‘specific disease,’ as employed in common usage and 
in its most general sense, means something distinct from common 
or simple disease. Thus, when a ‘specific inflammation,’ or a 
‘specific ulcer,’ is spoken of, we understand that these present 
certain features in which they differ from what the same person 
would call ‘a common,’ or a ‘simple inflammation,’ or ‘ ulcer.’ 
The specific characters of any disease, whether syphilis or hydro- 
phobia, gout or rheumatism, typhus, small-pox, or any other, are 
those in which it constantly deviates from the characters of a com- 
mon or simple disease of the same general kind.” Our first inquiry, 
therefore, must be,—what are these common diseases, which we 
seem to be agreed to take as the standard by which to measure the 
specific characters of others ? 

I believe that, in relation to inflammatory diseases and their 
consequences, our chief thoughts concerning such standards for 


* It may not be unnecessary to guard some students at once from the suspicion, 
which the terms in common use may suggest, that there is a correspondence between 
the species of diseases and those of living creatures as studied in natural history. There 
is really no likeness, correspondence, or true analogy between them; and if nosological 
systems, framed after the pattern of those of zoology, lead to the belief that they have 
any other resemblance than that of the modes of briefly describing, and of grouping 
double names, they had better be disused. 
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comparison are derived from the affections which follow injuries 
by violence, or by inorganic chemical agents, by heat, or any other 
commonly applied causes of disease. When such a blow is inflicted 
as kills a portion of the body, its consequences afford a standard 
with which we may compare all other instances of mortification 
and sloughing; and when, among these, we find a certain number 
of examples which differ, in some constant characters, from this 
standard, we place them, as it were, in a separate group, as ex- 
amples of a specific disease. Or, again, when a part is submitted 
to such pressure as leads to its ulceration, we regard the disease as 
a common, simple, or standard ulcer; and by their several constant 
differences from it, and from one another, we judge of the various 
ulcers which we name specific. In like manner, our standard of 
common or simple inflammation seems to be derived from the 
processes which follow violence; the application of heat, the 
lodgment of foreign bodies, or the application of certain chemical 
stimulants. And the standard of common or simple fever is that 
which ensues in a previously healthy man, soon after he has re- 
ceived some such local injury as any of these agents might produce. 
Now, it is very reasonable that we should take these as the best 
examples of common or simple disease; the best, I mean, for 
comparison with those that may be called specific. For not only 
can we produce some of these common diseases when we will, and 
study them experimentally, but they manifestly present disease in 
its least complicated form ; least specified by peculiarities either in 
its cause or in its subject. Only, in adjusting our standards of 
disease from them, it is necessary that we should take the charac- 
ters presented by all or by the great majority of instances: since 
the consequences of even the simplest mechanical injuries are apt 
to vary according to the peculiar constitution of the person 
injured. 

The terms simple and specific are sometimes applied, in equa 
contradistinction, to tumours. Here we have no such standard of 
accidental or experimental disease; but that which seems to be 
taken as the measure of simplicity in a tumour, is the conformity 
of its structure with some of the natural parts of the body. The 
more a tumour is like a mere overgrowth of some natural structure, 
the more ‘simple’ is it considered ; and the specific characters 0 
a tumour are chiefly those in which, whether in texture or in mode 
of life, it differs from the natural parts. When, however, a tumour 
is diseased,—for instance, when a cancer ulcerates,—the specific 
characters of the ulcer are estimated by comparison with the 
characters of common or simple ulcers. 
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Such are, in the most general terms, the standards of common 
or simple diseases. The title ‘common’ applied to them is, in 
another sense, justified by the features which they present being, 
for the most part, common to them and to the specific diseases. 
For, in the specific diseases, we do not find morbid processes alto- 
gether different from those which are taken as standards, but only 
such processes as are conformed with them in all general and 
common features, but differ from them by some modification or 
addition. In other words, no specific disease is entirely peculiar 
or specific; each consists of a common morbid process, whether an 
inflammation, an ulceration, a gangrene, or any other, and of a 
specific modification or plan in some part thereof. 


Let us now see what these modifications, these specific characters, 
are; and here, the history of tumours being for the present 
postponed, let me almost limit the inquiry to a comparison of the 
inflammatory affections of the two kinds, and select examples from 
only such as are, by the most general consent, called specific; as 
syphilis, gout, rheumatism, the eruptive fevers, and the like. 

1. Each specific disease constantly observes a certain plan or 
construction in its morbid process; each, as I just said, presents the 
phenomena of acommon or simple disease, but either there is some 
addition to these, or, else, one or more of these are so modified as 
to constitute a specific character; a peculiarity by which each is dis- 
tinguished at once from all common, and from all other specific, 
diseases. Thus, we see a patient with, say, two or three annular 
or crescentic ulcers on his legs ; and, if we can watch these, they 
are, perhaps, healing at their concave borders at the same time as 
they are extending at their convex borders. Now, here are all the 
conditions that belong to common ulcers; and, in different in- 
stances, we might find these ulcers liable to the variations of 
common ones, as being more or less inflamed or congested, acute 
or chronic, progressive or stationary; but we look beyond these 
characters, and see, in the shape and mode of extension of these 
ulcers, properties which are not observed in common ones; we 
recognise these as specific characters; we may call the ulcers 
specific; or, because we know how commonly such ulcers occur in 
syphilis, and how rarely in any other disease, we call them syphi- 
litic ulcers, and treat them with iodide of potassium, or some other 
specific; that is, specially curative medicines. Another patient 
has, say, numerous small, round, dusky, or light brownish-red, 
slightly elevated, patches of inflammation of the surface of his 
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skin; on many of them there are small, dry, white scales; and 
some of them may be arranged in a ring. Here, again, are the 
common characters of inflammation: but they are peculiarized in 
plan and tint of redness, and in general aspect; and because of 
these we regard the disease as specific, and call it psoriasis, and, 
because of the additional peculiarity of dusky or coppery redness, 
and of the annular or some other figurative arrangement, we 
suspect that it is syphilitic psoriasis. Or, we look through a series 
of preparations of ulcerated intestines; and we call one ulcer 
simple or catarrhal, another typhous, another dysenteric, a fourth 
tuberculous: all have the common characters of ulcers; but these 
_are, in each, peculiarly or specifically modified in some respect of 
plan; and the modifications are so constant, that without hearing 
any history of the specimens, we may be sure of all the chief events 
of the disease by which each ulcer was preceded. Or, among a 
heap of diseased bones, we can select those whose possessors were 
strumous, rheumatic, syphilitic, or cancerous; finding in them 
specific modifications of the results of some common diseases, such 
as new bone, i.e. ossified inflammatory deposits, arranged in 
peculiar methods of construction, or at particular parts; or ulcers 
of peculiar shape and peculiar method of extension. 

I need not cite more examples of the thousand varieties in which 
the common phenomena of disease are modified in specific diseases, 
In some, the most evident specific characteristics are peculiar 
affections of the movement of the blood, as in the cutaneous ery- 
themata; in some, affections of certain parts of the nervous 
centres, as in tetanus, hydrophobia, and hooping cough; in some, 
peculiar exudations from the blood, as in gout, and the inoculable 
diseases; in some, peculiar structures formed by the exuded 
materials, as in variola, vaccinia, and other cutaneous pustular 
eruptions; in some, destruction of tissues, as in the ulcers of 
syphilis, the sloughs of boils and carbuncles; in some, peculiar 
growths, as in cancer; in some, or indeed in nearly all, peculiar 
methods of febrile general disturbance; but, in each of all the 
number, the phenomena admit of distinctidn into those of common 
disease, and those in which such disease is peculiarly modified, or 
by which, if I may so say, it is specificated. 

The morbid process thus modified may be local or general. 
Usually, in specific diseases, both local and general morbid pro- 
cesses are concurrent, and both are, in a measure, specific; but, 
although we can scarcely doubt that there is in every case an exact 
and specific correspondence between the two, yet, at presént, the 
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general or constitutional affections of many different specific 
diseases appear so alike, that we derive our evidence of specific 
characters almost entirely from the local part of the disease. The 
premonitory general disturbances of the exanthemata, or the 
slighter disorders preceding cutaneous eruptions, are, severally, so 
alike, that, except by collateral evidence, we could seldom do more 
than guess what they portend; their specific modifications of 
common general disturbance are too slight for us to recognise them 
with our present knowledge and means of observation. 

2. Observing the causes of specific diseases, we find that some, 
and these the most striking examples of the whole class, are due 
to the introduction of peculiar organic compounds,—morbid 
poisons, as they are generally called,—into the blood. Such are 
all the diseases that can be transmitted by inoculation, contagion, 
or infection. All these are essentially specific diseases; each of 
them is produced by a distinct substance, and euch produces the 
same substance, and by a morbid process separates it from the 
blood. In most of these, also, as well as in many of which the 
causes are internal and less evident, the local phenomena are pre- 
ceded by some affection of the whole economy: the whole blood 
seems diseased, and nearly every function and sensation is more or 
less disturbed from its health ; the patient feels ‘ill all over,’ before 
the local disease appears; i. e. before the more distinct and specific 
morbid process is manifest in the place of inoculation, or in some 
other part. Herein is a very general ground of distinction between 
the specific and the simple or common diseases: in the latter, the 
local phenomena precede the general or constitutional; in the 
former, the order is reversed. We might, indeed, expect this to 
be a constant difference between the two; and perhaps it is so; 
for though many exceptions to any rule founded on it might be 
adduced, yet these may be ascribed to the unavoidable sources of 
fallacy in our observations. Thus, every severe injury, every long- 
continued irritation, excites at once both local and general disease ; 
and the latter may be evident before the former, and may not only 
modify it, but may seem to produce it. On the other hand, the 
insertion of certain specific poisons, e.g. that of the venom of a 
serpent or an insect, gives rise so rapidly to specific local disease, 
that this seems to precede all constitutional affection. 

Notwithstanding such exceptions as these are, or seem to be, this 
contrast between specific and common diseases, in regard to the 
order in which the local and constitutional symptoms arise, is so 
usual that the terms specific and constitutional are often employed 
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as convertible terms in relation to disease. But this is not con- 
venient; for some specific diseases are, or become, local; and 
some constitutional diseases are not specific. 

3. A character very generally observed in specific diseases is an 
apparent want of proportion between the cause and the effect. 
In common disease, one might say that, on the whole, the quantity 
of local disease is in direct proportion to the cause exciting it— 
whether violent injury, heat, poison, or any other. Numerous 
exceptions might be found, but this is, on the whole, the rule.* 
In specific diseases there is no appearance of such a rule: we 
cannot doubt its existence, but it is lost sight of. Thus, in small- 
pox, measles, hydrophobia, or syphilis, the severity of the disease 
is not, evidently, proportionate to the cause applied; a minimum 
of inoculated virus engenders as vast a disease as any larger 
quantity might. 

4. I have said that there is generally a correspondence between 
the local and the constitutional characters of a specific disease : 
but this is only in respect of quality: in respect of quantity there 
is often such a want of correspondence between the two as we 
rarely or never see in common diseases. In general, the amount 
of common inflammatory fever after an operation bears a direct 
proportion to the injury, and the amount of hectic fever to the 
quantity of local disease, (here, again, are numerous exceptions, 
but this is the rule); but in specific diseases it is far otherwise. 
In syphilis and cancer, the severest defects or disturbances in the 
whole economy may co-exist with the smallest amounts of specific 
local disease; and, as Dr. Robert Williamst has well said, ‘It may 
be laid down as a general law, that when a morbid poison acts 
with its greatest intensity, and produces its severest forms of 
disease, fewer traces of organic alteration of structure will be found 
than when the disorder has been of a milder character.’ 

5. To specific diseases belong all that was said, in former 
Lectures (p. 13 e.s.), of the symmetrical diseases, and of seats of 
election: such phenomena occur in degenerations, but, I think, in 
no common diseases. 

6. The local process of a specific disease of nutrition is less apt 


* [am tempted to say here, that, in pathology, we must admit the existence of many rules 
or laws the seeming exceptions to which are more numerous than the plain examples 
ofthem. This, however, is not enough to invalidate the truth of the laws; it could 
scarcely be otherwise in the case of laws, the exact observance of which requires the 
qnercarae of #0 many conditions as are engaged in nearly all the phenomena studied 
in ogy. 

¢ Elements of Medicine, vol. i. p. 12. 
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than that of a common one to be nearly limited to the area in 
which, in the first instance, the cause of disease was applied. 
Specific diseases are peculiarly prone to spread, that is, to extend 
their area. They also, among the diseases of nutrition, are alone 
capable of being erratic, i.e. of disappearing from the part in 
which they were first manifest, while extending thence through 
other parts continuous with it; and they alone are capable of 
metastasis, i.e., of suddenly ceasing in one locality, and manifesting 
themselves, with similar local phenomena, in another. 

7. In all the particulars mentioned in the last preceding, and 
in some of the earlier, paragraphs, specific diseases manifest a 
peculiar character, in that they seem capable of self-augmentation ; 
no evident fresh cause is applied, and yet the disease increases: 
witness the seemingly spontaneous increase of manifest local disease 
in secondary and tertiary syphilis, or in the increasing eruption 
of eczema or of herpes, or the extension of a carbuncle, or the 
multiplication of secondary cancers. 

8. Specific diseases alone are capable of transformation or meta- 
morphosis. As we watch a common disease, its changes seem to 
be only those of degree; it appears increasing or declining, but is 
always the same, and a continuous disease. But in many specific 
diseases we see changes in quality or kind, as well as in quantity. 
In syphilis, for example, a long series of diseases may occur as the 
successive consequences of one primary disease different from them 
all. They are all, in one sense, the same disease, as having a 
single origin; but it is a disease susceptible of change in so far as 
it manifests itself at different times, not only in different parts, 
but in different forms in each, and in forms which are not wholly 
determined by the nature of the tissue affected. The successive 
phenomena of measles, scarlet fever, and many others, may, I think, 
be similarly expressed as metamorphoses or transformations of 
disease. 

9. A similar transformation of specific diseases may take place 
in their transference from one person to another, whether by in- 
heritance,* or by infection, or contagion. A parent with one 
form of secondary syphilis may have a child with another form, 
the child of a parent with scirrhous cancer, may have an epithelial, 
a colloid, or a medullary cancer: the inoculation of several 
persons with the matter from one primary syphilitic sore may 


* It might seem as if none but specific diseases could be hereditary; but many 
tumours are so which we cannot well call specific: such as the cutaneous cysts or wens, 
and fatty and cartilaginous tumours. 
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produce different forms of the primary disease and different con- 
secutive phenomena; the same contagion of small-pox, measles, 
or scarlet-fever may produce in different subjects all the modifi- 
cations of which those diseases are severally capable; the puerperal 
woman, or the patient who has sustained a severe accidental or 
surgical injury, may modify, or, as it were, colour with the peculi- 
arities of her own condition, whatever epidemic or other zymotic 
diseases she may incur.* 

10. Lastly, time is a peculiarly important condition in many of 
the specific diseases. If we except the period of calm or incuba~- 
tion, which usually occurs between the infliction of an injury and 
the beginning of an evident reparative process, a period of which 
the length is, in general, proportionate to the severity of the 
injury, there are few of the events of common diseases that are 
periodic or measurable in time; there are none that are regularly 
intermittent or remittent; none that can be compared, for regu- 
larity, with the set times of latency of the morbid poisons of the 
eruptive fevers, or the periods in which they run their course, or 
change their plan or chief place of action. Neither are there, in 
common diseases, any periods of latency so long as those which 
elapse between the application of the specific cause, and the ap- 
pearance of its specific effect, in the eruptive fevers, tetanus, or 
hydrophobia. 

Such, briefly, are the chief general characters of the diseases 
which are commonly named specific, or described as having some- 
thing specific in their action. In some of them, chiefly such as 
depend on distinct morbid poisons, whether miasma or virus, or 
matter of contagion, all these characters may be observed; and 
these are the best types of the class. In others, part only of the 
same characters concur. I do not pretend to define the exact 
boundary of what should be called specific, and what common, in 
diseases; but it seems reasonable that any disease, in which the 
majority of the characters just enumerated are found, should be 
studied as one of the class, and that its phenomena should be 
interpreted, if possible, by the rules, or by the theory derived from 
the more typical members of the same class. 


The theory of specific diseases, in its most general terms, is, that 
each of them depends on a definite and specific morbid condition 
of the blood; that the local process in which each is manifested is 


* See Carpenter; Br. and For. Med.-Chir. Review, Jan. 1863, quoting from Si 
jn Monthly Journ. of Med. Sc. vol. xi. and xiii, an , quoting from Simpson, 
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due to the disorder produced by the morbid blood in the nutrition 
of one or more tissues; and that, generally, this disorder is attended 
with the accumulation, and leads to the discharge, or transforma- 
tion, of some morbid constituents of the blood in the disordered 
part. It is held, also, that, in some specific diseases, the morbid 
condition of the blood consists in undue proportions of one or more 
of its normal constituents; and that in others, some new morbid 
substance is added to or formed in the blood. In either case, the 
theory is, that the phenomena of each specific disease depend 
chiefly, and in the first instance, on certain corresponding specific 
materials in the blood: and that if characteristic morbid structures 
be formed in the local process, they are organs in which these 
morbid materials are incorporated. 

Now in regard to certain diseases, such as some of those that can 
be communicated by inoculation, these terms are scarcely theo- 
retical; they may rather be taken as the simplest expressions of 
facts. For example (as I have already said, p. 329) in either 
syphilis, vaccinia, glanders, or small-pox, especially when produced 
by inoculation, we have demonstration (1) of a morbid condition 
of the blood; (2) of the definite and specific nature of that con- 
dition, in that it is, and may be at will, produced by the introduc- 
tion of a definite substance into the blood, and manifests itself in 
a local disease which, within certain limits, has constant characters ; 
and (3) of the same substance being accumulated and discharged, 
or for a time incorporated in the morbid structures, at the seat of 
the local disease. And it seems important to mark, that all which 
is thus seen in some specific diseases, and is assumed for the ex- 
planation of others, is consistent with facts of physiology; espe- 
cially with those referred to in a former Lecture (p. 19, e.8.), a8 
evidences, that certain normal organs of the body are formed in 
consequence of the presence of materials in the blood, which, in 
relation to them, might be called specific, and which they, in their 
formation, take from the blood, and incorporate in their own struc- 
tures.* 

The proof of the theory of specific diseases is scarcely less com- 


* Abundant illustrations of the same general laws, of both healthy and morbid for- 
mation of structures incorporating specific materials from the blood, are, supplied by 
the action of medicines ices operation ensues in only certain organs. Dr. Robert 
Williams (1. c. p. 8) has justly said, ‘The cee laws observable in the actions of 
morbid poisons are, for the most part, precisely similar to those which govern medicinal 
substances, or only differ in a few minor points.’ The subject is too extensive for 
discussion here. It is admirably treated Air. Simon in his Lectures on Pathology; 
the work, which, together with that of Dr. Robert Williams, may be studied with more 
profit in relation to all the subjects of this lecture than any I have yet read. 
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plete for all those that are infectious or contagious, but cannot be 
communicated by inoculations—such as typhus, measles, ery- 
sipelas; and scarcely less for those which are neither infectious nor 
contagious, but depend, like cholera and ague, on certain materials 
which are introduced into the blood, and produce uniform results, 
though they are not proved to exist in the products of the morbid 
processes. For other diseases, classed or usually regarded as 
specific, such as gout, rheumatism, carbuncle, boil, the various 
definite, but not communicable, cutaneous eruptions, hydrophobia, 
tetanus, and many more, the evidences of the theory are less com- 
plete. Yet they seem not insufficient; while we have, in many of 
these affections, proofs of the accumulation and separation of 
morbid substances at the seats of local disease, and while, in all, 
the chief phenomena are in close conformity with those of the 
diseases which are typically specific. Relying on the similarity 
of all the members of the group of specific diseaies, on the suffi- 
ciency of the terms of the theory for the expression of the facts con- 
cerning them all, and on the evidences more or less complete 
which each of them supplies for its truth, we seem justified in 
adopting the same theory for them all* 


But, now, if we may hold this theory to be true for some specific 
diseases, and not unreasonable for the rest, let us see how, in its 
terms, we can explain or express the chief characters of these 
diseases; such as their periodicity, metastases, and metamorphoses, 
the apparent increase of the specific substance in the blood, and 
the others just enumerated. This may be done while tracing the 
probable history, or,as I would call it, the life, of the morbid material 
in the blood, and in the tissues.f 

Specific morbid materials, or at least their chief constituents, 
may enter the body from without, by inoculation, contagion, or 
infection: or they may be formed in the blood, or added to it 
within the body: in other words, some morbid materials are in- 
serted, others are inbred, in the blood; with some, probably, both 


* ‘Without going so far as Virchow, who regards every enduring change in the circu- 
lating juices as derived from fixed points of the body, from single organs or tissues, 
and who looks for ‘localisation for the different Kf scrasise;’ that is, for definite 
tissnes from, out of which the blood derives ite disturbance, yet it may, be reasonabl 
granted, that any diseased organ or tissue must, through the nutritive changes w ich 
take place between it and the blood, constantly act as a centre or focus, from which a 
disturbance affecting the entire mass of blood may arise. 

7 Several of the characters of specific diseases are already explained, in the terms of 
this theory, in the earlier Lectures: namely, their specific forms and constractions (pp. 
a ra a symmetry and seats of election (p. 18, e. 8); extension and errantry 

. 16, no 
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modes of introduction are possible. Doubtless, an important 
difference is thus marked between two chief groups of the specific 
diseases: but it is not within my present purpose to dwell on it; 
for only one general history can as yet be written for the whole 
class of morbid materials on which the specific diseases depend : 
and, although this may be best drawn from the instances of those 
that are derived from without, i.e., from such as are called morbid 
poisons, yet it would probably be as true, in all essential features, 
for those that are inbred. 

When a morbid poison is inoculated,—for example, when the 
matter from a syphilitic sore, or from a vaccine vesicle, is inserted 
in the skin—it produces a specific effect both on the tissue at the 
place of insertion, and on the blood, as soon as it, or any part of 
it, is absorbed: in other words, it produces both a local and a 
constitutional change; and in both these effects its history must 
be traced. 

I. First, respecting the local change: of which, with another 
design, I have already spoken (p. 331). It is not proved by any- 
thing that can be seen immediately, or even within one or two 
days after the inoculation. The place of inoculation remains, for 
a time, apparently unaffected: and yet that a peculiar change is 
being wrought in it is clear, for it presently becomes the seat of 
specific disease, the materials of which disease are supplied by 
blood that nourishes healthily all other parts, even such parts as 
may have received common injuries at or near the time of the in- 
oculation. The inoculated part, therefore, is not merely injured, 
but is peculiarly altered in its relation to the blood, which now 
nourishes it differently from all the rest of the body. The change 
of the blood is proved, if not by general febrile or other disturb- 
ance, yet by the specific character of the presently ensuing disease, 
and by the consecutive secondary disease, or by consecutive im- 
munity from later disease of the same kind. 

If further proof be needed of the specific local change produced 
in the inoculated part, it may be furnished by the analogy of the 
more visible effects of certain animal poisons,—such as those of 
venomous serpents and insects. None of these appear to be simple 
irritants; the consequences of their insertion are not like simple 
inflammations, but are peculiar, and constant in their peculiarities. 
The bite of a bug or a flea will not, I hope, be thought too trivial 
for an illustration. 

In less than a minute after the bite, the bitten part begins 
to itch; and quickly after this,a wheal or circumscribed pale 
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swelling, with a nearly level surface, and a defined border, gradually 
rises and extends in the skin. It seems to be produced by an 
cedema of a small portion of the cutis at and around the bite; it 
is not a simple inflammatory swelling; it is, from the first, paler 
than the surrounding skin, which may be healthy or slightly 
reddened by afflux of blood: and the contrast between them be- 
comes more striking, as the surrounding skin becomes gradually 
redder, as if with a more augmented fulness of the blood-vessels. 
Thus, for some minutes, the wheal appears raised on a more 
general, and less defined, vascular swelling of the surrounding and 
subjacent tissues; but, after these minutes, and as the itching 
subsides, the wheal, or paler swelling, becomes less defined, and the 
more general swelling appears gradually to encroach on it and 
involve it. Then all subsides: but only for a time; for in about 
twenty-four hours a papule, or some form of secondary inflamma- 
tion, appears, with renewed itching, at the seat of the puncture, 
and this after one, two, or sometimes more days, gradually sub- 
sides.* 

Now, the first pale and circumscribed swelling at any of these 
bites may serve to illustrate the immediate effects of a morbid 
poison on the tissues at and around the seat of inoculation. In 
the area of such a swelling the tissues are, by the direct contact or 
influence of the venom, altered in their nutritive relation to the 
blood. So, I believe, immediately after the insertion of syphilitic, 
vaccine, or other virus, there ensues a corresponding specific altera- 
tion of those parts of the surrounding tissues which afterwards 
become seats of the specific local disease.{ 

I will not venture to say that the secondary inflammation, which 
usually appears on the day after any of these bites, is to be ascribed 
in some measure to an influence exercised by the virus on the 


* Some persons are so happily constituted, that they do not thus, or with any other 
discomfort, suffer the consequences of insect-bites ; but I think the description I have 
given will be found generally true for cases in which the bitten part is left undisturbed ; 
the fortunate exempt may illustrate the rarer exceptions from the usual influence of the 
severer morbid poisons. 

f The direct influence of animal poisons on the tinsues appears to be well shown in 
the effects of the bites of the viper and rattlesnake. Sir B. C. Brodie particularly 
noticed this in a man bitten by a rattlesnake (Lectures on Pathology and S , p. 
346). The primary local, though widely extended, effect of the poison was a sloughing 
of the cellular membrane, whisk began ‘immediately after the injury was received.’ 
The poison ‘seemed to operate on the cellular membrane, neither in the direction of 
the nerves, nor in that of the absorbents, nor in that of the blood-vessels.’ His ac- 
count has been recently confirmed in a more quickly fatal case, Many years ago, one 
of my brothers was stung by a weever-fish hinus Draco); and | remember thet 
next day, though no severe inflammation had intervened, there was a little black slough 
at the puncture, as if the venom had completely killed a piece of the skin. 
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blood; though, indeed, this will not seem impossible to those who 
are considerate of the effect of the minutest portion of vaccine 
virus, and of the intense constitutional disturbance excited by the 
other venoms. But, whatever be thought on this point, the occur- 
rence of a new and different inflammation in the bitten part proves 
that it did not return to perfect health when its first affection 
subsided; it proves that some altered material of the virus, or 
some changing trace of its effects upon the tissues, remained, 
altering their relation to the blood, and making them alone, of all 
the parts of the body, prone to specific disease. The bitten part 
thus, in its interval of apparent health, instructively illustrates 
the state of parts after inoculation with. syphilitic or vaccine virus. 
In them, as in it, we must suppose that some virus, or some specific 
effect. produced by it on the tissues, remains during all that period 
of latency, or incubation, as it is called, which intervenes between 
the inoculation and the appearance of the specific disease. 

Whatever be the state thus indirectly induced in the inoculated, 
or bitten part, let it be noted as one constantly changing. The 
tissues of the part, like the rest of the body, are engaged in the 
constant mutations of nutrition; and the morbid material in the 
part is probably, like every organic matter, in constant process of 
transformation. Some of the local phenomena of specific diseases 
indicate these progressive changes in the part itself; but they can 
scarcely be traced separately from those that are occurring in the 
morbid material absorbed in the blood. 

The local and peculiar change produced by the direct effect of 
the morbid poison is essential to the complete manifestation of 
some specific diseases. In many others, as in typhus, variola, 
acute rheumatism, and gout, the morbid condition of the blood is 
sufficient to determine the local disease in tissues previously healthy. 
But: it is, perhaps, true for all, that the existence of some part 
whose nutrition is depressed, whether through simple or specific 
injury, is very favourable to the manifestation of the constitutional 
disease (see p. 330). Thus, I shall have to mention cases of cancer 
in which the constitutional condition, or diathesis, seems to have 
been latent till some local injury brought a certain part into a state 
apt for the cancerous growth,—the diathesis, as one may say, 
waited for the necessary local condition. In like manner, cases 
sometimes occur in which constitutional syphilis is justly presumed 
to exist, but in which it has no local manifestation till some part 
is appropriated for it by the effects of injury. I know a gentle- 
man, who, for not less than five years after a syphilitic affection 
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of the testicle, had no sign of syphilis, except that of generally feeble 
health; but he accidentally struck his nose severely, and at once a 
well-marked syphilitic disease of its bones ensued. In another 
case, syphilitic disease of the skull followed an injury of the head. 
In similar cases, ulcers like those of tertiary syphilis have appeared 
in healing operation-wounds. I lately saw a gentleman who had 
long suffered with diabetes, a condition with which, as is well 
known, boils often coincide. He, however, had none, till he acci- 
dentally struck his leg, and the injury was quickly followed by a 
succession of more than twenty boils near the injured part. And, 
in like manner, as I have stated in a former Lecture, (p. 331), 
even variola and measles may have their intensest local manifesta~ 
tions in injured parts. 

I need not dwell on the importance of cases such as these, for 
caution against supposing that the diseases which seem to originate 
in local injury are only local processes. The most intense consti- 
tutional affections may appear almost irrespective of locality, able 
to manifest themselves in nearly every part; but the less intense 
may abide unobserved, so long as all the tissues are being maintained 
without external hindrance or interference; they may be able to 
manifest themselves only in some part whose normal power of 
maintenance is disturbed by injury or other disease. It may, 
generally, also, be noticed that the more intense the constitutional 
affection, and the less the need for preparation of a locality for its 
manifestation, the less tenacious is it of its primary seat. Contrast, 
for example, in this respect, the fugacity of acute rheumatism or 
gout with the tenacity of chronic rheumatism in some locality of 
old disease or injury.* 

II. Respecting, secondly, the changes which a morbid material, 
inoculated and absorbed, may undergo in the blood, these may be 
enumerated as the chief;—increase, transformation, combination, 
and separation or excretion. Here, again, one assumes for an 
example such a morbid material as may be inoculated; but it will 
be plain that most of what is said, in the following illustrations, 
might also be said of those that are otherwise introduced into the 
blood; and further, that the particulars of the life of these morbid 
materials are generally consistent with those of ordinary consti- 
tuents of the blood. 

. aso me 
pn Ces Bc) ey ae et re ce rae ee 
tegrating azotized compounds in a state of change.’ Is it not a similar degenerate 


condition which makes an injured part peculiarly amenable to the influence of specific 
morbid matevials in the blood? * i 
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(a) The increase of the morbid material in the blood is illus- 
trated in syphilis, small-pox, vaccinia, glanders. In any of 
these, the inoculation of the minutest portion of the virus is 
followed by the formation of one or more suppurating structures, 
from which virus, similarly and equally potent, is produced in 
million-fold quantity. So, the matter of any contagion working 
in one person may render his exhalation capable of similarly affect- 
ing a thousand others. 

The increase is thus evident. The effect of the inoculated 
morbid poison may be compared with that of a ferment introduced 
into some azotized compound, in some of the materials of which it 
excites such changes as issue in the production of material like 
itself. What are the materials of the blood thus changed and 
converted to the likeness of the morbid poison we cannot tell. 
The observations of Dr. Carpenter,* showing how peculiarly liable 
to all contagious and other zymotic influences they are whose 
blood is surcharged with decomposing azotized materials, may 
well lead us to believe that it is among these materials that many 
of the morbid poisons find the means of their increase. And, as 
Mr. Simonf argues, it seems nearly sure that certain of these 
poisons, in their increase, so convert some material of the blood, 
that they wholly exhaust it, and leave the blood for a long time, 
or for life, incapable of being again affected by the same morbid 
poison. 

The increase of the morbid material, however effected, explains 
these characters of specific diseases : — the. apparent disproportion 
between the specific cause and its effect (p. 358); the want of 
correspondence, in respect of quantity, between the local and the 
constitutional phenomena (p. 358); the seeming capacity of self- 
augmentation (p. 359). 

(b) The transformation of a morbid material is indicated by 
the diversity of the successive manifestation of a single and con- 
tinuous specific disease. Thus, in syphilis, the primary disease, if 
left to its unhindered course, is followed, with general regularity, 
by a series of secondary and tertiary diseases. The terms often 
used would imply that these diseases are due to a morbid poison, 
which is, all along, one and the same. But, identity of causes 
should be manifested in identity of effects; the succession of morbid 
processes proves a succession of changes, either in the agent poison, 
or in’ the patient. They may be in the latter; but, regularly, 


* Loe, cit. p. 159. 
t Lectures on Surgical Pathology, p. 262. 
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they are in the former: for, on the whole, the succession of 
secondary and tertiary syphilitic diseases is uniform in even a 
great variety of patients. We may, therefore, believe, that the 
regular syphilitic phenomena depend on the transformations of the 
morbid poison: their irregularities, on the peculiarities of the 
patient, whether natural or acquired from treatment. 

The transformation here assumed is self-probable, seeing the 
analogy of successive transformations in all organic living materials. 
It is nearly proved by the different properties, in regard to com- 
municability, of the syphilitic poison at different periods: in the 
primary disease communicable by inoculation, but not through the 
maternal blood to the foetus; in the secondary, having these 
relations reversed; in the tertiary, not at all communicable. In 
like manner, such facts as that the material found in the vaccine 
vesicle, on the eighth day, is better for fresh vaccinations than 
that taken earlier or later, prove successive transformations,— 
periods, we may say, of development, maturity, and degeneration, 
in the material of the virus. 

Many similar phenomena of transformations in the morbid 
poisons may be cited; and if it may be accepted as a general 
occurrence, it will explain many of the phenomena of specific 
diseases. The period of incubation or latency of a disease may 
correspond with the transformation preceding the effective state 
of the morbid poison, with its periods of development. The pro- 
dromata, the precursive constitutional affections, and the succes- 
sive stages of the disease, indicate the continuous transformations 
and varying influences of the same; just as every difference of 
organic construction indicates a difference in the yet unformed 
materials used in it. The increasing disturbance of the general 
health probably implies that the morbid poison increases while 
being transformed; that it grows with its development. The 
periodicity of all these events (p. 360) is a sign that the trans- 
formations of morbid poisons, like those of all other materials in 
the living body, are, in ordinary circumstances, accomplished in 
definite times. The sequelz of specific diseases indicate yet 
further transformations, or, more probably, that the changes of the 
morbid poison have left the blood in a morbid state, through the 
exhaustion vf some of its natural constituents, or through the 
presence of some complemental material. 

({e) The combination of a morbid poison with one or more of the 
normal materials of the blood is indicated by the-fact, that when 
the same specific disease, produced even by the inoculation of the 


IN THE BLOOD AND TISSUES, 369 


same matter, affects many persons, it may present in each of them 
certain peculiar features. And these personal peculiarities, as 
they might be called, indicate modified qualities of the disease ; 
not merely such differences of quantity as might be explained by 
assuming that each person has, in his blood, a different quantity 
of such material as may be convertible into the morbid poison. 
Difference of quantity may explain (as Mr. Simon and Dr. Car- 
penter have shown), difference of intensity of specific disease, and 
difference of liability to epidemic influence; but it does not 
explain the varied method of the same disease in different persons. 
For this, I believe, we must assume that the specific material of 
each disease may be, in some measure, modified by its combina- 
tion with one or more of those normal materials of the blood 
which have, in each person, a peculiar or personal character 
(see p. 11, e.8.) 

By such combination, we may best explain those characters of 
specific disease, which appear in its changes in transmission from 
one person to another (page 359): such as the varieties of syphi- 
litic sores, and the varieties of their consequences in different 
persons inoculated from the same source; the change in the form 
of secondary syphilis or of cancer in transmission from parent to 
offspring; the several peculiarities in the results of the same miasm 
when affecting ordinary persons, or puerperal women, or those 
who have survived injuries. 

A remarkable instance, exemplifying, I think, as well the changes 
in the morbid poison itself, as its various effects on different per- 
sons, has been told me by my friend Mr. Huxley. One of the crew 
of H.M.S. Rattlesnake, after slightly wounding his hand with a 
beef bone, had suppuration of the axillary lymphatic glands, with 
which typhoid symptoms and delirium were associated, and proved 
fatal. His illness began the day after the ship left Sydney, where 
all the crew had been remarkably healthy. A few days after his 
death, the sailor who washed his clothes had similar symptoms of 
disease in the axilla, and, for four or five months, he suffered with 
sloughings of portions of the areolar tissue of the axilla, arm, and 
trunk on the same side. Near the same time, a third sailor had 
diffuse inflammation and sloughing in the axilla; and after this 
‘the disease ran, in various forms, through the ship’s company, 
perween thirty and forty of whom were sometimes on the sick-list 
at once.’ Some had diffuse cellular inflammation, some had 
inflammation of the lymphatic glands of the head, axilla, or lower 
extremities; one had severe idiopathic erysipelas of the head and 

BB 
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neck; another had phlegmonous erysipelas of the hand and arm 
after an accidental wound; others had low fever, with or without 
enlargement of glands. ‘Finally, the disease took the form of 
mumps, which affected almost everybody on board.’ The epi- 
demic lasted from May to July. The ship was at sea the whole 
time, and, in the greater part of it, in the intense cold of a 
southern winter. 

(d) The separation of the material of a specific disease may, 
probably, be accomplished in many different ways, and may he 
regarded as the final purpose (if we may venture to trace one) of 
the greater part of the morbid process. It is evident in the inocu- 
lable products of sores and pustules; in the infectious exhalations 
of the skin, pulmonary, and other surfaces in the exanthematous 
and other fevers; in the deposits in and near gouty joints. Ana- 
logy with these cases makes it, also, probable that the specific 
materials of several other diseases are separated from the blood 
accumulated at the seats of the local morbid process; whence, if 
no organisms incorporating them be constructed, they may be re- 
absorbed after transformation. And it is nearly certain that the 
materials of most specific diseases may be excreted with the natural 
evacuations in the course of the disease, and this, either in their 
mature state, or after transformation, or in combination with the 
constituents of specific medicines. 

The results of such separation or excretion are, also, various. 
Sometimes, it seems as if the whole of the morbid material were 
(after various transformations), removed, and the blood left 
healthy : as in small-pox, vaccinia, cured primary syphiks. Some- 
times part of the morbid material, transformed or combined, so as 
to be incapable of excretion, remains in the blood, and produces 
secondary phenomena or sequel# of the disease. Sometimes, the 
production of the morbid material continues, notwithstanding the 
separation of what is already formed: as in the increase of the 
cancerous diathesis during the growth of cancers. Generally, in 
whatever manner the separation be accomplished, it is attended 
by such disturbance of the natural functions of parts, that serious 
disease is superadded to that which is the more direct consequence 
of the presence of the morbid material in the blood. And lastly, 
a local disease which owes its origin, and for a time, its mainte- 
nance, to a specific morbid condition of the blood, may persist 
after that condition has ceased; the blood may regain its health 
by the separation of the morbid material, but the part diseased in 
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the process of separation may so continue. Now, however, the 
disease may be wholly local, and curable by local treatment. 


Thus may the theory of specific diseases be applied in explana- 
tion of their phenomena. I will only add that, in assuming all 
this of the changes occurring in morbid materials in the blood, 
we really assume little more than we believe of the organizable 
materials introduced, as nutriment, into the blood. If we could 
trace these, in their changes, first in the chyle and blood, and then 
in some complex tissue, then in the lymph and blood again, and 
again through the tissue of some excretory gland, we should trace 
a career of changes not less numerous, not less definite in method 
and in time, not less influential in the economy, than those which 
I have assumed for morbid materials in the blood. Only, the 
increase of the morbid material, and the apparent independence 
of its changes, are not imitated in the normal events of life. 
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LECTURE XXI. 


CLASSIFICATION OF TUMOURS. 


Tue class of diseases which includes the tumours may be reckoned 
as a part of the great division named Hypertrophies or Over- 
growths. Allits members consist in additions to the organized 
materials of the body, and appear to be expressions of a morbid 
excess of formative force; but, in the case of each hypertrophy, 
the mode is peculiar in which this excess is manifested. If we 
compare any tumour with one of the hypertrophies that are least 
morbid, with one of those, for instance, in which the excessive 
growth is adapted to some emergency of disease, as an hypertrophy 
of the heart is adapted to some emergency of the circulation, we 
shall, I believe, always see between them this chief difference: that, 
to whatever extent the adapted hypertrophy may proceed, the over- 
grown part maintains itself in the normal type of shape and 
structure; while a tumour is essentially a deviation from the 
normal type of the body in which it grows, and, in general, the 
longer it exists the wider is the deviation. A striking illustration 
of this contrast may be found in some of the cases of fibrous 
tumours that grow into the cavity of the uterus.* Such a tumour 
may resemble in its tissues the substance of the uterus itself, 
having well-formed muscular and fibrous tissues; and, so far as 
the structures formed in excess are concerned, we might regard 
the tumour as the result of an hypertrophy not essentially different 
from that which, at the same time and rate, may take place in 
the uterine walls around it. But an essential difference is in this; 
the uterus, in its growth around the tumour, maintains a normal 
type, though excited to its growth, if we may so speak, by an 
abnormal stimulus: it exactly imitates, in vascularity and mus- 
cular development, the pregnant uterus, and may even acquire 
the like power; and at length, by contractions, like those of par- 


* Buch as (e.g.) No. 2682 in the College-Museum. Respecting the conditions in 
which the s in the uterus here described are likely to occur, see Rokitansky, 
Pathologische Anatomie, ili. 546, 
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turition, may expel the tumour, spontaneously separated. But 
the tumour imitates in its growth no natural shape or construction: 
the longer it continues the greater is its deformity. Neither may 
we overlook the contrast in respect of purpose, or adaptation to 
the general welfare of the body, which is as manifest in the in- 
crease of the uterus as it is improbable in that of the tumour. 

Herein we seem to discern an essential difference between the 
overgrowths of tumours, and those accomplished by any exercise 
of the normal power of nutrition in a part. This power, capable 
of augmented exercise in any emergency, is yet not a mere 
capacity of production ; neither is it dependent upon circumstances 
for the fashion of its products; identical with that which effected 
the development of the germ, it is equally bound to conformity with 
the proper type of the part or species in which it is exercised. 

An equal contrast may, in general, be drawn between the 
class of diseases that include tumours, and all the others that issue 
in a morbid excess of nutritive formation. We may take, as the 
example of these, the inflammatory diseases attended with exuda~ 
tion, and say (reserving certain conditions, p. 322) that in these 
there is an excessive exercise of formative force—an hypertrophy. 
But between such diseases and tumours we shall rarely fail to 
observe the following differences:—lst. The accumulation and 
increase of lymph in inflammation appears chiefly due to the 
morbid state of the parts at, or adjacent to, the place of exudation. 
We have, I think, no evidence that the lymph of inflammation 
increases by any inherent force, any attraction of self-organizing 
matter; but the increase of all, or nearly all, tumours, is ‘ of 
themselves:’ they grow as parts of the body, but by their own 
inherent force, and depend on the surrounding parts for little 
more than the supply of blood, from which they may appropriate 
materials. A tumour, therefore, as a general rule, increases con~ 
stantly; an inflammatory exudation generally increases only sa 
long as the disease in the adjacent parts continues. 

2nd. The materials severally produced in excess, in these two 
cases, have different capacities of development. The inflamma- 
tory exudation, in whatever part it lies, has scarcely more than 
the single capacity to form, in the first instance, connective 
tissue: the material that begins or is added to a tumour may, 
indeed, assume this form, but it may assume any one of several 
other forms. ; 

But, 3rdly, the most striking contrast is in the events subse- 
quent to this first organizing of the two materials. The latter 
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course of organized inflammatory exudations, like that of the 
organized material for repair after injuries, is usually one of con- 
stant approximation to a healthy state. As newly-formed parte, 
they gradually assimilate themselves to the shape and purpose, if 
not to the tissue, of the parts among which they lie; or they are 
apt to waste, degenerate, and be removed. Their changes tend 
ever towards a better state; so that, in the whole course of exudative 
inflammatory diseases, some can see nothing but an ‘effort of 
nature ’ to avert or repair some greater evil.* Itis very different 
with the class of diseases to which tumours belong: it is in their 
very nature to proceed to further and further deviation from the 
proper type of the body. The structure of tumours may, indeed, 
be like that of some of the natural parts; it may be identical with 
that of the part in which they lie: in this respect they may be 
called homologous; but, considered in their life, they are not 80; 
for, commonly, they are growing while the tissues far and near 
around them are only maintaining their integrity, or are even 
degenerating, or yielding themselves to the abnormal growth. 

I think that it is only in the consideration of this activity and 
partial independence of the life of tumours, and of the diseases 
allied to them, that we shall ever discern their true nature. We 
too much limit the grounds of pathology, when, examining a 
tumour after removal, we only now compare it with the natural 
tissues. The knowledge of all its present properties may leave 
us ignorant of the property which it alone, of all the components 
of the body, had some time ago,—the property of growing. And 
so, if we can ever attain the knowledge of the origin of a tumour, 
it may avail little, unless it supply also the explanation of its 
progress. If, for example, what is very improbable could be 
proved, namely, that tumours have their origin in the organization 
of extravasated blood, or of an inflammatory exudation, still this 
greater problem would remain unsolved :—How or why is it, that, 
in ordinary cases, these materials, when organized, gradually 
decrease, and assimilate themselves to the adjacent parts; 
while, in the assumed formation of tumours, they gradually 
Increase, and pursue, in many cases, a peculiar method of develop- 
ment and growth? Why is it that, assuming even a similarity of 
origin, the new-formed part manifests, in the one class of cases, a 
continuous tendency towards conformity with the type of the 


* There are, indeed, cases in which o i lymph and scars continue to grow; 
but these are quite exceptional, and are tobe regarded diseases of the same vine as 
tumours, only in respect of the materials in which they are manifested. 
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body; in the other, a continuous deviation from it in shape and 
volume, if not in texture? Howis it that, to take an extreme 
case, we can ever find, as in a specimen* at St. George’s Hospital, 
fatty tumours of considerable size in the mesentery of a patient 
from whom, in the extremest emaciation of phthisis, nearly all the 
natural fat was removed; or, as in a case related by Schuh,f 
huge lumps of fat, on the head, throat, and cheat of a man whose 
abdomen and legs were extremely thin. 

I do not pretend to answer these questions; but I think that 
in them is the touchstone by which we may tell the value of a 
pathology of this great class of diseases. It is not in the likeness 
or in the unlikeness to the natural tissues that we can express the 
true nature of tumours: it is not enough to consider their anatomy ; 
their physiology, also, must be studied; as dead masses, or as 
growths achieved, they may be called like or unlike the rest of a 
part; but, as things growing, they are all unlike it. It is, there- 
fore, not enough to think of them as hypertrophies or overgrowths : 
they m@t be considered as parts overgrowing, and as overgrowing 
with appearance of inherent power, irrespective of the growing or 
maintenance of the rest of the body, discordant from its normal 
type, and with no seeming purpose. 

To all this, I know, it may be objected that tumours, and other 
like growths, may cease to grow, or grow unequally, and yet be 
tumours still. But this is only in appearance opposed to what 
I have said, which is no more than that the best or only time, in 
which we may discern the true difference of these from other 
growths, is the time of their active increase. As we can have no 
complete idea of any living thing, unless it include the recognition 
of its origin, and of its passage through certain phases of develop- 
ment and growth; so must our thoughts of these abnormities be 
imperfect or untrue, unless we have regard to their development, 
and growth, and maintenance, as independent parts. But, indeed, 
the cessation of growth in tumours and the allied diseases often 
affords evidences of their peculiar nature, confirmatory of that 
deduced from their increase. Such cessation may occur when 
they have attained a certain regular size; as in the painful sub- 
cutaneous tumours, the osseous tumours on the phalanges of great 
toes, and some others, which, perhaps always, cease to grow when 
they have reached a limit of dimensions that appears as natural 
and constant for them as the average stature is for the individuals 


* Y 71, Museum of St Geo ie ji oees res 
t+ Die Erkenntniss der Pseudoplasp. 101. Wien, 1861. 
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of any species. Or, the cessation of growth may occur when the 
tumour degenerates or wastes; a8 when a fibrous tumour calcifies, 
or when a mammary glandular tumour is absorbed. But it is to 
be observed that these events are, or may be, as irrespective of the 
nutrition of all the rest of the body, as the development and 
growth of the tumour were ; and that, except in the comparatively 
rare event of the absorption of a tumour, there is, in no case, an 
indication of return to the notmal type or condition of the body: 
there is no improvement, as in the organized lymph formed in the 
inflammatory process, no adaptation to purpose, no assumption of 
a more natural shape. In all these events, therefore, as well asin 
their growth, the nearly independent nature of the tumour is 
shown: while forming part of the body, and borrowing from it 
the apparatus and the materials necessary to its life, the tumour 
grows or maintains itself, or degenerates, according to peculiar laws. 


The characters of which I have been speaking belong to a larger 
number of abnormities than are usually called tumoum®: they 
belong, indeed, to a large class, of which tumours form one part or 
section, while the other is composed of certain morbid enlargements 
of organs, by what is regarded as merely hypertrophy; such as 
that of the prostate, the thyroid gland, and others.* Now the 
distinction between these two divisions of the class must, I believe, 
be an arbitrary one; for the two are so little unlike, that, really, 
it is in these hypertrophies of glands that we may hope to find 
the truest guidance to an insight into the nature of tumours. 

In speaking of cysts from the walls of which vascular growths 
may spring and fill their cavities, I shall have to describe that 
these intra-cystic growths are, in their best state of structure, 
close imitations of the gland in which they occur. In relation to 
tumours, the most instructive examples of this fact are in the 
cystic tumours of the breast, of which the general structure has been 


* The class may seem to include, alao, those abnormal states of the foetus which are 
attended with excessive growth or development of organs or members, ‘be cannot be 
ascribed to a fusion of two germs; and, indeed, in the case of certain bony growths 
the line cannot be drawn, without artifice, between monstrosities by excess and 
tumours. But, in the large majority of cases, there are sufficient characters of dis- 
tinction between them; for, 1st, the congenital excesses of development present a 
more complex structure, and are more conformed to the plan and construction of the 
body, than anything that can be reasonably called a tumour. And, if it be said that 
this higher organization is no more than is consistent with the period of formation, 
which is in year eis when the force of development is greatest, then, 2ndly, we 
may note thia difference; that the congenital excesses are usually limited for their 
increase to the period of natural growth of the body. They commonly cease to grow 
when or before the body has attained its full stature: they conform to its methods and 
times of development, growth, and decay. 
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especially illustrated by Dr. Hodgkin and Sir B. C. Brodie, and 
the microscopic characters by M. Lebert and Mr. Birkett. Among 
these, a series of specimens in the Museum * may illustrate every 
stage of the transition, from the simple cyst, to the cyst so filled 
with gland substance as to form a solid tumour,-—the chronic 
mammary, or mammary glandular tumour. Now a near parallel 
with the history of these mammary tumours is presented by the 
observations of Frerichsf and Rokitansky{ on the intra-cystic 
growths which occur within the substance of enlarging thyroid 
glands, i. e. of increasing bronchoceles. In these, masses of new- 
formed thyroid gland-tissue are found imbedded, and inclosed in 
coverings or capsules of connective tissue, within the proper though 
increased substance of the gland. In like manner, as Rokitansky 
first showed, it is not unusual, in enlargements of the prostate 
gland, to find distinct masses of new structure imitating that of 
the prostate, which lie imbedded and ingapsuled in the proper 
substance of the gland. Moreover (and here is a closer contact 
between these hypertrophies and tumours), these growths of new 
gland-tissue may appear, not only in the substance of the enlarg- 
ing thyroid and prostate glands, but external to and detached from 
the glands. Such out-lying masses of thyroid gland are not rare 
near bronchoceles; lying by them like the little spleens one often 
sees near the larger mass. Near the enlarged prostate, similar 
detached out-lying masses of new substance, like tumours in their 
shape and relations, and like prostate gland in tissue, may be 
sometimes found. A very large and remarkable specimen of the 
kind was sent to me by Mr. Wyman.§ It was taken from a man, 
64 years old, who, for the last four years of his life, was unable to 
pass his urine without the help of the catheter. He died with 
bronchitis ; and a tumour, measuring 24 inches by 14, was found, 
as Mr. Wyman described it, ‘lying loose in the bladder, only con- 
nected to it by a pedicle, moving on this like a hinge, and, when 
pressed forwards, obstructing the orifice of the urethra.’ Now, 
both in general aspect and in microscopic structure, this tumour 
is so like a portion of enlarged prostate gland, that I know no 
character by which to distinguish them. 


* Mus. Coll. Surg., Nos. 168, 169, 170, 172, &e. 

t Ueber Gallert- oder Colloid-geschwilste. Géttingen, 1847. 

{ Zur Anatomie des Kropfes; and Ueber die Cyste, in the Denkschr. der K. 
Akademie der Wissenschaften, Wien, 1849. 

§ The specimen is in the Museum of St. Bartholomew's Hospital. A remarkable 
tumour of the same kind, but imbedded in the substance of the prostate, is in the 
Museum of the Middlesex Hospital. o 
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The relation of these new-formed isolated portions of thyroid or 
prostate gland is so intimate, on the one side, to admitted tumours, 
such as the chronic mammary, and, on the other side, to the 
general hypertrophies of the glands, that we cannot dissociate these 
diseases without great violence to nature. Clearly these are all 
essentially the same kind of disease: yet, to call them all 
‘tumours’ would be to do as much violence to the conventional 
use of terms which have become not merely the expressions, but 
the guides, of our thoughts. The best course seems to be to make 
an arbitrary division of this group. In accordance, then, with the 
arbitration of custom, we may assign the name of tumours to such 
examples of these morbid growths or growing parts, as, lst, are 
isolated from the surrounding parts by distinct investing layers of 
tissue; or, 2ndly, though continuous with the natural parts, are 
abruptly circumscribed in the greater part of their extent; or, 
3rdly, are formed of new materials infiltrated and growing in the 
interstices of natural] parts. 


If the group of what are to be called tumours may be thus inclosed, 
we may next proceed to divide it into smaller parts. And, first, it 
seems proper to divide tumours into two principal divisions, accord- 
ing as they may be named innocent or malignant, and a third 
intermediate group of such as may be named recurrent. I would 
employ the terms innocent or malignant still, because, though not 
free from objections, they imply a more natural and a less untrue 
division than any yet invented to replace them. The distinction 
between innocent and malignant tumours is probably one, not of 
mere visible structure, but of origin and vital properties; it is, 
therefore, less falsely expressed by terms implying quality of nature 
than by such as refer to structure alone. 

The chief distinctions are to be traced in certain characters 
which, in the malignant tumours or cancers (for these terms are 
synonymous) are superadded to those already cited as belonging to 
the whole class. 

And, Ist, the intimate structure of malignant tumours is, 
usually, not like that of any of the fully developed natural parts 
of the body, nor like that which is formed in a natural process of 
repair or degeneration. 

_ Many of the cells of cancers, for example, may be somewhat like 
gland-cells, or like epithelium-cells; yet a practised eye can dis- 
tinguish them, even singly. And much more plainly their group- 
ing distinguishes them: they are heaped together disorderly, and 
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seldom have any lobular or laminar arrangement, such as exists in 
the natural glands and epithelia, or in the innocent glandular or 
epithelial or epidermal tumours. These innocent tumours are 
really imitations, so far as their structure is concerned, of the 
natural parts; and the existence of such imitations in any tumours 
makes the diversity—the heterology, as it is called—of the malig- 
nant tumours, appear more evident. 

Still, this rule of dissimilarity of structure in malignant tumours 
is only general. The other properties of malignancy may be some- 
times observed in tumours that have, apparently, the same structure 
as those that are generally innocent. I shall have to refer to 
cases of fibrous tumours which, in every respect of structure, were 
like common fibrous tumours, and yet returned after removal, and 
ulcerated, with infection of adjacent parts, and appeared in inter- 
nal organs, These, with some others, must be regarded as 
malignant, though in structure resembling innocent tumours and 
natural tissues. On the other hand, there are some innocent car- 
tilaginous tumours, with structures as different from those that exist 
in our natural tissues, as cancer-cells are from gland-cells or from 
epithelial-cells. The two sets of cases, though both be exceptional, 
supply sufficient grounds for not preferring such terms as ‘ homo- 
logous’ and ‘heterologous’ before ‘innocent’ and ‘ malignant,’ if 
the former are meant, as they commonly are, to apply to the 
structure of the several growths. 

2nd, malignant growths may have the character of infiltra- 
tions; i. e. their elementary structures may be inserted, infiltrated, 
or diffused in the interspaces and cavities of the tissues in which 
they lie. Thus, in its early state, a malignant tumour may 
comprise, with its own proper elements, those of the organ in 
which it is formed; and it is only in its later life that the elements 
of the tissue or organ disappear from it, gradually degenerating 
and being absorbed, or, possibly, yielding themselves as materials 
for its growth.* 

Thus, a hard cancer of the mammary gland includes in its mass 
a part, or even the whole, of the gland itself, as if there were only 
a conversion of the gland-tissue: and one may find, within the 
very substance of the cancer, the remains of the lactiferous tubes 


* See, on this last-mentioned point, Rokitansky, Pathol, Anatomie, i.121. If in 
such a case, the removal of the, oh gor textures be quicker or more considerable than 
the production of the new morbid substance, there may be no swelling or visible 
tumour; yet, since the new material increases, the essential character of a growth is 
Sp tober growth without swelling is often noticed in hard cancers of the. breast 
and of the bones. 
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involved in it, and, with the microscope, may trace in it the con- 
nective tissue that separated the gland-lobes, and the degenerate 
elements of the epithelial contents of the tubes’ and acini. But 
among all these lie the proper cells of the cancerous growth, and 
these usually increase while the original structures of the gland 
decrease. So, too, in medullary cancerous disease of the uterus, 
the uterus itself, or part of it, isin the tumour, and gradually 
wastes, while the medullary matter, diffused or infiltrated in it, is 
growing. 

The malignant growths may, I say, thus appear as infiltrations ; 
but they are not always so. Thus, though the hard cancer of the 
breast is, commonly or always, an infiltration of cancerous substance 
in and among the proper structures of the gland, yet the hard 
cancer of the bones is often a distinct tumour, such as has no 
mixture of bone in it, and may be enucleated from the cavity or 
shell of bone in which it lies. So, too, while the medullary cancer 
of the uterus plainly consists in an infiltration or insertion of new 
material in the substance of the organ, that of the breast is usually 
a separate tumour, and altogether discontinuous from the sur- 
rounding parts.* 

Many other instances of similar contrast might be cited; still 
the fact that their elementary structures may be thus infiltrated in 
the tissues they affect is a characteristic feature of malignant 
tumours. I think it is rarely imitated in cases of innocent 
tumours. 

3rd. Itis, also, generally characteristic of malignant tumours that 
they have a peculiar tendency to ulcerate, their ulceration being 
preceded by softening. One can, indeed, in this particular, only 
observe a graduated difference between the innocent and the 
malignant diseases; for certain innocent tumours, if they grow 
very rapidly, are apt very rapidly to decay; and they may suppu- 
rate and discharge their ichor and débris with foul and dangerous 
ulceration. Thus the quickly-growing cartilaginous tumours may 
imitate, in these respects, malignant growths ; so may large fibrous 
tumours when they soften and decay. Or, again, when an innocent 
tumour grows more rapidly than the parts over it can yield, they 
may waste and ulcerate, and allow it to protrude; and it may now 
itself ulcerate and look very like malignant disease. This may 
be seen in the protruding fibrous tumours that ulcerate and bleed ; 


% Nos, 2787, 2796, and others in the College-Museym ; and Nos. 15 in Ser. 82, and 
28 in Ser, 35, of that of St. Bartholomew’s, illustrate these contrasts. On the dif- 
ference between infilirations and outgrowths, see p. 387. 
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or, in a more striking manner, in the protruding vascular growths 
that have sprung up in the cystic tumours of the breast. Or, once 
more, the characters of readiness to ulcerate may be imitated by 
innocent tumours after injuries, or in exposure to continued irrita- 
tion; for they resist these things with less force than the similar 
natural partsdo. Hence, sloughing and ulcerating fibrous, erectile, 
and other tumours, have been often thought cancerous, and so 
described. 

The respective tendencies to ulcerate can, therefore, be counted 
only as constituting differences of degree between the innocent 
and malignant tumours. We may speak of a liability in the one 
case, of a proneness in the other. 

4th. The softening that often precedes the ulceration of malig- 
nant growths, can hardly be considered separately from the 
minute account of their structure. I therefore pass it by, and 
proceed to their fourth distinctive character, which is to be noticed 
in the modes of their ulceration. 

This is, that the ulcer which forms in, or succeeds, a malignant 
growth, has no apparent disposition to heal; but a morbid sub- 
stance, like that of which the original growth was composed, forms 
the walls or boundaries of the ulcer; and as this substance passes 
through the same process of ulceration which the primary growth 
passed through, so the malignant ulcer spreads and makes its way 
through tissues of all kinds. 

In contrast with this character of malignant growths, it is 
observable that beneath and around an ordinary ulcer of the 
natural tissues, or of an innocent tumour, we find the proper 
tissues unchanged; or, perhaps, infiltrated and succulent with 
recent lymph, or the materials for repair; or somewhat indurated 
with lymph already organized. The base and margins of a can- 
cerous ulcer are themselves also cancerous; those of a common 
ulcer are infiltrated with only reparative or inflammatory material. 
In like manner, if ulceration extend through an innocent growth, it 
may destroy it all, and no similar growth will form in the adja- 
cent parts, replacing that which has been destroyed: but, in the 
ulceration of cancer, while the cancerous matter is being constantly 
discharged, by sloughing or ulceration, from the surface, new 
matter of the same kind, and in more abundance, is being formed 
at some distance from the surface; so that, i in a section through 
an ulcerated cancer, one does not arrive at healthy tissues till 
after passing through a stratum of cancer. 


5th. Malignant tumours are, again, characterised by this; that 
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they not only enlarge, but apparently multiply or propagate them- 
selves; so that, after one has existed for some time, or has been 
extirpated, others like it grow, either in widening circles round its 
seat, or in parts more remote. 

Mere multiplicity is not a distinctive character of malignant 
diseases; for many innocent tumours may be found in the same 
person. But in the conditions and circumstances of the multiplicity 
there are characteristic differences. Thus, when many innocent 
tumours exist in the same person, they are commonly, or always, 
all in one tissue. A man may have a hundred fatty tumours, but 
they shall all be in his subcutaneous fat: many fibrous tumours 
may exist in the same uterus, but it is so rare, that we may call 
it chance, if one be found in any other part in the same patient: 
80, many cartilaginous tumours may be in the bones of the hands 
and feet, but to these, or to these and the adjacent bones, they are 
limited. 

There is no such limitation in the cases of multiplicity of 
malignant tumours. They tend especially to affect the lymphatics 
connected with the part in which they first arise ; but they are not 
limited to these. The breast, the lymphatics, the skin and muscles, 
the liver, the lungs, may be all, and at once, the seats of tumours. 
Indeed (and here is the chief contrast), it is more common to find 
the many malignant tumours scattered through several organs or 
tissues than to find them limited to one.* 

Moreover, if there be a multiplicity of innocent tumours, they 
have generally a contemporary origin, and all seem to make (at 
least for a time) a commensurate progress. But the more ordi- 
nary course of malignant tumours is, that one first appears, and 
then, after a clear interval of progress in it, others appear; and 
these are followed by others, which, with an accelerating suc- 
cession, spring up in different parts. 

6th. A sixth distinctive character of malignant tumours is that, 
in their multiplication, as well as in their progress of ulceration, 
there is scarcely a tissue or an organ which they may not 
invade. 

In regard to their multiplicity, I have just illustrated their con- 
trast in this point with the innocent tumours; and a similar 
contrast is as obvious in the characters of the ulcers. It is seldom 


* A case quoted in the Assoc. Med. Jal. Nov. 80, 1855, from the practice of 
Dr. R. W. Smith, offers a remarkable exception to this rule. A woman, with obsolete 
acirrhus cancer of the breast, had secon scirrhus in nearly every part of the 
skeleton, and scarcely a trace of it in any other structure. 
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that a common ulcer extends, without sloughing, from the tissues 
it has first affected into any other; rather, as a new tissue is 
approached, it is thickened and indurated, as if to resist the pro- 
gress of the ulcer. But before a cancerous ulcer the tissues in 
succession all give way, becoming first infiltrated, and then, layer 
after layer, degenerating and ulcerating away with the cancerous 
matter. 

One may see this very well in bones. Specimens are to be 
found in nearly all Museums, of tibiss (for example) on the front 
surfaces of which new bone is formed, in a circumscribed round or 
oval layer, a line or two in thickness. This bone, which is com~ 
pact, hard, smooth, and closely united with the shaft beneath it, 
was formed under an old ulcer of the integuments of the shin. 
But, on the other side, specimens are found, which show that when 
a cancerous ulcer reaches bone, at once the bone clears away before 
it; and a cavity with abrupt, jagged, eaten-out edgés, tells the 
rapid work of destruction.* Neither are specimens rare, showing 
the progressive destruction of more various tissues; such as a 
cancer of the scalp making way by ulceration through the peri- 
cranium, skull, and dura mater, and then penetrating deeply 
into the brain;f or one in the integuments of the shin going 
right through the tibia, and deep into the muscles of the calf.{ 

Such are the general characters of malignant tumours. Those 
of innocent ones are their opposites or negatives. Thus: inno- 
cent tumours have not a structure widely different from that of 
a natural tissue; they do-not appear as infiltrations displacing or 
overwhelming the original tissues of their seat; they do not show 
a natural proneness to ulceration: nor is the ulceration, which may 
happen in one through injury or disease, prone to extend into the 
adjacent parts: they do not appear capable of multiplying or 
propagating themselves in distant parts: they do not grow at the 
same time in many different tissues. 

Of recurrent tumours the chief distinctive characters are that, 
like innocent tumours, their structures resemble those of natural 
tissues, but only in a rudimental state, or in conditions that may 
be likened to malformations: that they do not appear as infiltra- 
tions; that their ulceration, to which, however, they are more 
prone than most innocent tumours, is not apt to extend into 


* In the College-Museum, Noa. 8082-8-8 4; 3267-8, and many others, illustrate 
ese points. 

tT eum of St. Bartholomew’s, vi. 57. 

¢ Museum of the College of Surgeons, 232. 
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adjacent parts: but that, like malignant tumours, they do some- 
times appear in organs distant from their first seat, and aré 
exceedingly prone to be repeatedly formed after complete extirpa- 
tion. 

Now, the distinctive value of each of these characteristics of 
malignant disease may be depreciated: indeed, I have myself 
lowered it, by showing that each of them may be absent in tumours 
having all the other features of malignancy, and that certain of 
them may be observed occasionally in tumours that in other 
respects appear non-malignant. But objections against each 
character separated from the rest are of little weight against the 
total value of all these characters of malignancy, or of a majority 
of them, concurrent in one case. Similar objections might be 
made against even the classifications of natural history: and none 
but such as are disposed to cavil at all nosology, could fail, in 
watching a series of cases of tumours through many years, to 
observe that the great majority of them could be classed accord- 
ing as, in their course, they did or did not present the characters 
that I have enumerated. Some cases would be found in which 
one or two of the signs might be wanting, or, if I may so speak, 
misplaced ; but, putting these aside, as exceptions to be regulated 
by future inquiry, and looking broadly at the whole subject, no 
one could doubt that this division of tumours into innocent and 
malignant may be justly made, and that the outward marks by 
which they are discriminated are expressions of real differences in 
their properties and import. 

In what these differences may consist I shall not discuss till I 
have completed my account of each kind of tumour. For the 
present I will say only, that I think malignant tumours are local 
manifestations of some specific morbid states of the blood; and 
that in them are incorporated peculiar morbid materials which 
accumulate in the blood, and which their growth may tend to in- 
crease. All their distinctive characters are, I think, consistent 
with this view: and the absence of the same characters in inno- 
cent tumours may lead us to believe that they are usually local 
diseases, the result of some inexplicable error of nutrition in the 
part that they affect, and only in the same measure dependent on 
the state of the blood as are the natural tissues, which require, 
and may be favoured by, the presence of their appropriate mate- 
rials of nutrition. Or, when, as sometimes happens, an innocent 
tumour begins its growth during, or soon after, some general 
disease, we may suppose that it owes its first formation to an 
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‘abnormal condition of the blood ; but that, when the blood recovers 
its health, the tumour subsists or grows on the nourishment sup~ 
plied by the normal materials of the blood. Instances of tumours 
thus constitutional in their origin, but subsisting as local diseases, 
will be mentioned in the general history of cancers. 

It may be best to speculate no further, either on this point, or 
on the origin or determining causes of tumours. I could speak 
certainly of very little connected with these points, unless it were 
of the error or insufficiency of all the hypotheses concerning them 
that I have proposed to myself, or have read in the works of 
others. One of these alone seems to need disproof: namely, that 
tumours, whether innocent or malignant, are due to the organization 
of effused blood, or of some inflammatory or other exudation, or of 
the material of repair. The great objections to this view “are as 
follows: 1. It is an almost infinitely small proportion of injuries 
that are followed by the growth of tumours. 2. In a large 
majority of cases of tumour, no injury or previous local disease is 
assigned, even by the patients, as the cause of the growth. In 200 
cases, taken indiscriminately from those I have lately recorded, no 
local cause whatever could be assigned for the growth of 155 
tumours, of which 64 were innocent and 91 malignant; of the re- 
maining 45, referred by the patients to previous injury or dis- 
ease of the part, 15 were innocent and 30 malignant tumours. 
3. Blood extravasated, and the products of the inflammatory and 
reparative processes, are not indifferent materials, such as would 
pursue this or that direction of development, according to chance, 
or some imaginary influence exercised on them. They have a 
proper tendency to assume the form of connective, or osseous 
tissue. They do not become, when their history can be traced, either 
fatty, or perfectly cartilaginous, or glandular tissue, such as we find 
in tumours. 4. No intermediate conditions have been yet found 
between blood, or lymph, and a tumour. And, lastly, all the facts 
relating to injuries, as favouring, or determining, the growth of 
tumours, are explicable on the supposition that the injury impairs 
for a time the nutrition of a part, and diminishes its power of ex- 
cluding abnormal methods of nutrition. 

Narrowing, now, the objects of consideration to the innocent 
tumours alone, I will speak very briefly of their classification. 

A first subdivision of them may be made, according to the usual 
arrangement, into the cysts, or cystic tumours, and the solid tumours. 
There are, indeed, not a few instances in which the two divisions 

co 
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overlap, or are confused. Thus, on the one side, in cases to which 
I have already referred, a solid growth may spring from the inner 
walls of a cyst, and, enlarging more rapidly than the walls do, may 
fill the cavity, and come in contact and unite with the walls; and 
thus may be traced a complete series of gradations from the cystic 
to the solid tumour. On the other hand, cysts may be formed 
within solid tumours, and, increasing more rapidly than the solid 
structure, may reduce it to scarcely more than acongeries of cysts, 
or to one great cyst. Such changes are illustrated sometimes in 
fibrous tumours of the uterus; and I think, also, in the tumours 
which Sir Astley Cooper called ‘ hydatid disease’ of the testicle. 

But though there are these instances of confusion, yet the 
division is very convenient, and is probably deeply and well 
foundéd. 

Next, among cysts, some are filled with a simple fluid, contain- 
ing no organized matter, and resembling one, or other, of the fluids 
of serous cavities. These may be called simple or barren, or, in 
most instances, serous cysts. 

Other cysts contain organized substances, and may be named, as 
a group, proliferous ; and the several members of the group may 
be described, according to their contents, as glandular, cutaneous, 
sebaceous, dental, and the like. 

Of the solid innocent tumours, no method of arrangement at 
present appears reasonable but the old one, which is founded on 
their likeness to the natural tissues. On this ground they may be 
arranged in the following divisions, with names, as specific names, 
expressing their several resemblances,—viz., fatty, fibro-cellular, 
fibrous, fibroid, and fibro-nucleated, cartilaginous, myeloid, osseous, 
glandular, and vascular or erectile. And, again, under each of 
these may be arranged certain varieties, including instances that, 
in some uniform manner, deviate, without quite departing, from 
the usual characters; as the fibro-cystic, fibro-calcareous, and other 
varieties of the fibrous tumours. 

In each assumed kind or group of these solid tumours, moreover, 
we must make a division, according to their modes of growth, and 
of connection with the adjacent parts. Some among them are only 
intermediately connected with the adjacent parts; a layer of tissue 
at once separates and combines them, and, by division of this 
layer, such a tumour may be cleanly and alone removed from the 
surrounding parts; it may be enucleated or shelled-out from them. 
Thus, with a common fatty tumour, or a fibrous tumour of the 
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_uterus, if we cut along one part of its surface, we may, with a 
blunt instrument, detach the whole mass, by splitting the layer of 
connective tissue which, like a capsule, incloses and isolates it. 

These are what we commonly accept as the proper or typical 
tumours, these which are ‘ discontinuous hypertrophies.’ 

Other growths resemble these in every character, except in that 
they are connected with the adjacent parts by continuity of simi- 
lar tissue, and thus appear as growths, not in, but of, the parts. 
Thus we cannot exactly isolate a polypus of the nose or of the 
uterus: the overgrown part cannot be enucleated, because the 
proper tissue of the nasal mucous membrane, or of the uterine 
wall, is continued into it; the tissue of the growth is here not only 
uniform, but continuous, with that of the adjacent parts. So, too, 
with epulis: the gum itself, or the periosteum of the jaw together 
with the gum, seems, by its own excessive growth, to form the 
tumour; and in other fibrous tumours on bones, the fibres of the 
periosteum appear to be in the growth, and to form part of it. 

Such growths as these might be named ‘continuous hypertro- 
phies,’ or ‘outgrowths;’ and I will, in general, observe this 
distinction wherever the same tissue is, in different cases, found in 
both forms of growth; calling the discontinuous masses, tumours, 
the continuous ones, outgrowths. Thus, answering to the common 
fatty tumour, we find the pendulous and continuous fatty out- 
growths of the neck or the abdominal walls ; answering to the fibro- 
cellular tumour that grows, as a discontinuous mass, in the scrotum 
or beneath the labia, we have the cutaneous outgrowths or en- 
largements of these parts; to the fibrous tumours of the uterus 
answer the fibrous polypi or continuous outgrowths of its substance. 
All these instances of clear distinction might lead us to think that 
a strong definition-line might be drawn to divide the whole class 
of innocent overgrowths into tumours and outgrowths. But when 
we come to the tumours of bone and periosteum, and to the erec- 
tile tumours, we find the distinctions vanishing, and in many 
instances no longer possible. 

It may seem as if these ‘ outgrowths’ needed distinction from the 
‘infiltrations’ which were spoken of as peculiar to malignant 
diseases. The distinctions between them are well marked. In 
the outgrowth the new material is like that with which it is con- 
nected, or like its normal rudiment, so that it is as if the tissue 
were itself outgrown ; but, in the infiltration, the new material is 
dissimilar from that in the interstices of which it is placed. And 
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in the outgrowth the materials of the original part appear to be at 
least maintained, if they are not increased; but in the infiltration 
they degenerate and waste. We may compare, for this contrast, 
the cancerous diseases of the skin, with the cutaneous outgrowths 
of the labia, nymph, prepuce, or scrotum. 


In thus briefly indicating that which appears still the most rea~ 
sonable method of classifying tumours, I have referred to difficul- 
ties which have appeared to some to be insuperable objections to 
any attempt at an arrangement of these diseases. I will therefore 
state, so far as I can, what is the real weight of these objections.* 

First, it is said, such classifications cannot be well made, because, 
between each two assumed kinds or groups of tumours, interme- 
diate examples may be found transitional, as it were, from one 
species to the other: the one, it is said, ‘runs into’ the other; or, 
as Mr. Abernethy expressed it, ‘diseases resemble colours in this 
respect,—that a few of the primary ones only can be discriminated 
and expressed, whilst the intermediate shades, though distinguish- 
able by close attention and comparative observation, do not admit 
of description and denomination.’ 

This is exactly true; but Mr. Abernethy seems to have felt that 
his sentence supplied the answer to the objection against classifi- 
cation by structure, which it expressed ; for as he did not, because 
of the intermediate tints, refuse to name and arrange the primary 
colours, so neither did he, nor need we, hesitate to name and classify 
diseases, and among them the principal forms of tumours. 

Moreover, the objection that structures may be found interme- 
diate between those belonging to the chief forms of tumours, may 
be as well made against the use of names and systems for the 
natural tissues. There are no strongly outlined characters 
defining any of the natural tissues that are ever imitated in 
tumours; intermediate and confusing forms are found everywhere. 
The various forms of fibro-cartilage, for instance, fill up every 
possible gradation from cartilage to fibrous tissue: between the 
looser and denser forms of connective tissue, between tendons, 
aponeuroses, and fasciz, between epithelium and simple membrane, 
there are, in the natural tissues, the narrowest gradations. Yet 


* The best statement of these objections is by Vogel; but he has well answered his 
own arguments by disregarding them in his nomenclature of tumours. 

tT An attempt to form a Classification of Tumours according to their Anatomical 
Structure. Surgical Works, vol. ii, ed. 1816, 
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we name and arrange the natural tissues with some truth and 
much utility ; and so we may the tumours that resemble them. 

Another objection against this classification of tumours is made 
on the ground that there are some in which two or more different 
tissues are mingled. Thus, tumours may be often found, in which 
fat and fibro-cellular tissue, or fibrous tissue and organic muscle, 
or cartilage and glandular tissue, or other combinations meet 
together. But, among these, some are imitations of natural com- 
binations of tissues, as the fibrous and organic muscular tissues of 
the uterus are imitated by the so-called fibrous tumours in its 
walls; and of the others, it need only be remembered that such 
combinations do occur, and these may be put aside from any 
interference with arrangement, by making a series of mixed 
tumours, or by adding to the description of each species the com- 
binations into which it may enter. 

Yet another objection is made, that the characters of tumours 
are not constant, and that many must be reckoned as examples of 
one species, which are not much, if at all, like one another. 

This diversity of characters is, indeed, the great difficulty with 
which the pathology of tumours has to contend ; but the diversity 
is not to be called inconstancy: it is due to the fact that each 
tumour has, like each natural tissue, its phases of development, of 
degeneration, and of disease. Now, we have scarcely yet begun the 
study of the variations to which, in each of these phases, the 
several tumours are liable. We may have learned, for example, 
the general characters of cartilaginous tumours, as they grow in 
the most favourable conditions; but how little do we know of the 
various aspects these may present when they fail of due develop- 
ment, or fall into various diseases, or variously degenerate! Yet 
all these changes have to be studied in the history of every 
tumour; and it would be as reasonable to charge any natural 
tissue with inconstancy, because it is altered in development and 
disease, as to hold that the similar diversity of tumours is an objec- 
tion to their classification according to their structure. 

However, while I put this aside as an objection against classifi- 
cation, let me not be thought to underrate it as a difficulty; it is 
the great difficulty with which we have to contend. The work we 
have to do is not only to distinguish each kind of tumour from all 
other kinds, but, and in order to this end, to distinguish, as I may 
say, each kind from itself, by learning in each all the changes 
occurring in the various stages of its life. The difficulty of such a. 
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task cannot be exaggerated, while we consider the rarity of the 
objects to be studied; but it must be overcome. before we can 
cease to speak of ‘anomalous tumours,’ and of ‘strange distem- 
pered masses,’ or, which is more important, before we can, even 
after the removal of a tumour, speak with certainty of the issue of 
a case. 
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LECTURE XXII. 
SIMPLE OR BARREN CYSTS. 


Tur Cysts, or Cystic Tumours, to which I shall devote this lecture 
and the next, form a very numerous group, and have only or 
barely these characters in common; namely, that each of them is 
essentially a cyst, sac, or bag, filled with some substance which 
may be regarded as entirely, or for the most part, its product 
whether as a secretion, or as an endogenous growth. 

We may conveniently arrange cysts under the titles ‘ simple’ or 
‘ barren,’ and ‘ compound ’ or * proliferous ;* the former containing 
fluid or unorganized matter, the latter containing variously or- 
ganized bodies. 

Among the simple or barren cysts, we find some that contain a 
fluid like that of one of the serous membranes; such are certain 
mammary cysts, and those of the choroid plexus: some are full of 
synovia-like fluid, as the enlarged burse: others are full of 
blood, or of colloid, or some peculiar abnormal, fluid : while others, 
forming the transition between the barren and the proliferous 
cysts, contain more highly organic secretions, such as milk, or 
mucus, or salivary or seminal fluid. These several forms we may 
arrange with names appropriate to their contents; as serous, 
synovial, mucous, sanguineous, colloid, salivary, seminal, and 
others. 

Among the cysts, whether barren or proliferous, it is probable 
that at least three modes of origin may obtain. Ist. Some are 
formed by the enlargement and fusion of the spaces or areolz in 
connective or other tissues. In these spaces fluids collect and 
accumulate; the tissue becomes rarefied; and, gradually, the 
boundaries of the spaces are levelled-down and walled-in, till a 
perfect sac or cyst is formed, the walls of which continue to 
secrete. Thus are produced the burss over the patella, and others ; 
and to this we may refer, at least in some cases, the formation of 
cysts in tumours, and, perhaps, in other parts. 
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2ndly. Some cysts are formed by dilatation and growth of 
natural ducts or sacculi; as are those sebaceous or epidermal 
cysts which, formed by enlarged hair-follicles, have permanent 
openings. Such, also, are certain cysts containing milk, that are 
formed of enlarged portions of lactiferous tubes; such the ovarian 
cysts formed by distended and overgrown Graafian vesicles; and 
such appear to be certain cysts formed of dilated portions of blood- 
vessels shut off from the main streams. 

3rdly. Many, and perhaps the great majority of cysts, such as 
those of the kidney, the choroid plexuses, the chorion, and the 
thyroid gland, are formed by the enormous growth of new-formed 
elementary structures having the characters of cells or nuclei, 
which pursue a morbid course from their origin, or from a very 
early period of their development. 

It might, on some grounds, be desirable to classify the cysts 
according to their respective modes of formation; separating the 
‘secondary cysts,’ as those have been called which are derived 
by growth or expansion of normal parts, from the ‘ primary,’ or, 
as they might be called, the ‘autogenous’ cysts. But, at present, 
I believe, such a division cannot be made; for of some cysts it is 
impossible to say in which method they originate, and, in some 
instances, either method may lead to an apparently similar result. 
Thus, some sebaceous or epidermal cysts are clearly formed of 
overgrown hair-follicles ; others are of distinct autogenous origin. 
Some ranule are probably formed by dilatation of the submaxillary 
duct, obstructed by calculi or otherwise; others by anormal 
development of distinct cysts, or possibly of a bursa between the 
muscles of the tongue.* Some cysts in the mammary gland are 
certainly dilated portions of ducts; others are, from their origin, 
anormal transformations of the elementary structures of the gland. 
But in each of these cases it may be impossible, when the cyst is 
fully formed, to decide what was its mode of origin: whether by 
growth of parts once normally formed, or by transformation of 
elementary and rudimental structures. 

Of the three modes of the formation of cysts to which I have 
referred, the first two, namely, that which is accomplished by 
expansion of areolar spaces, and that by dilatation and growth of 
ducts or vesicles, scarcely need an explanation. 

Indeed, if it were not for some convenience in surgical practice, 
we should not retain most of the cysts thus formed, in the list of 


* See Fleischman, in Schmidt's Jahrbucher, 1841, B, 32, and Frerichs, Ueber 
Gallert-oder Colloidgeschwiilete, Géttingen, 1847, p. 87. 
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tumours; for their growth appears, in most instances, to be due 
only to the accumulation of the contents of the obstructed tube or 
sacculus, and to be exactly adjusted to this accumulation, and 
commensurate with it. Thus it is in the cases of ranula with 
obstruction of the submaxillary duct, and the similar dilatations of 
the pancreatic duct; * in the cystiform dilatation of the obstructed 
Fallopian tube; in the dilated hair-follicles; in bursw; and in 
some others. These are all conventionally reckoned among 
cysts and arranged with tumours: but several of the like kind 
are never so reckoned ; such as the cyst-like gall-bladder, dilated 
with thin mucus, when the cystic duct is completely obstructed ; 
the dilatation of the uterus, filled with serum after closure of its 
external orifice; the distended sheath of a tendon; and others. 
Convenience and common usage have decided what cysts may be 
grouped. with those which alone, we may anticipate, will be classed 
with tumours when pathology becomes more accurate and strict. 
Convenience alone, also, decides for the omission, from so vague a 
class as this, of the sacs or capsules that are formed round foreign 
bodies and solid tumours, and of the sacs that may be formed on 
the free surfaces of extravasated blood or inflammatory exudation. 

For the third method of formation enumerated above, a more 
detailed account is required; and this I will now endeavour to 
give. 

The general structures of the cysts thus formed may be best 
studied in those that are so commonly found in the kidneys, or 
the mammary or thyroid gland, or in any instance of an ordinary 
serous cyst. Such a cyst, when large enough for naked-eye ex- 
amination, is usually constructed of fine, well-formed, connective 
tissue, of which the filaments are commonly mingled with nuclei, 
or nucleus fibres, and are variously interwoven in a single layer, 
or in many that are separable. The membranous walls thus 
formed are, in general, rather firmly connected with the adjacent 
parts, so that the cysts cannot easily be removed entire; and from 
these parts they derive the blood-vessels that usually ramify 


* An excellent illustration of cystiform dilatation of the pancreas, through obstruction 
of the duct, came under the notice of the editor a short time back, in the body of a man, 
who died with a cancerous growth in the head ofthe gland. The pancreas at first sight 
appeared to have been converted into a large multilocular cyst, but a careful examina- 
tion convineed him that the cyst-like dilatations were nothing more than the expanded 
acini, filled with the somewhat thickened and ontenteated secretion of the gland. 
These dilatations all communicated with each other through the duct, so that when a 
puncture was made into one, and a pipette introduced, all the fluid was drawn off. An 
ee of this fluid may be found recorded in Brown-Séquard’s Jal. de la Phys. April, 
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copiously upon them. They are usually, also, lined with epithe- 
lium, which is generally of the tessellated form, and may consist, 
according to Rokitansky, of either nuclei or nucleated cells.* 

I am not aware that minute examinations have been made of 
the modes of earliest formation of any of the cysts of this kind, 
that are common subjects of surgical consideration ; but there can 
be little doubt that, in their formation, they resemble the cysts of the 
kidney and other internal organs. In these organs the origin and 
progress of cysts have been profoundly studied by Rokitansky ; f 
and I shall best describe them by giving an abstract of some of 
his observations, in illustration of a copy of one of his outline 





sketches of.the minute structure of the cystic disease of the 
kidney (Fig. 44). They confirm and greatly extend the results 


* Rokitansky says (Ueber die Cyste, p. 4) there is often no epithelium in the 
larger cysts, and their ‘inner layer 1s a nucleated structureless or striated blastema, 
externally gem: into fibres in the direction of the long axis of the oval nuclei it 
contains.’ Epithelial cells, apparently altered so as to resemble very large cells of 
inflammatory lymph, are commonly found in the tenacious contents of burar. 
M. Giraldés tells me that the cysta which so often occur in the antrum are commonl 
lined with ciliary epithelium. In other localities also, cysts have been observed, which 
possessed a more or less perfect lining of ciliated epithelium. Thus Friedrich (Vir- 
chow’s Archiv. vol. xi. p. 466) describes such a cyst in the liver: Virchow (samé vol., 
p. 469) refers to a case by Luschka, where, in the interior of an ovarian cyst, pa 
excrescences, covered by ciliated epithelium cells, were found ; and Athol Johnson 
(Med. Times and Gaz., Feb. 16, 1856) relates a case of fibro-cystic disease of the 
testicle, some of the cysta in which had a ciliated epithelial lining. 

+ Ueber die Cyste,. Wien, 1860, 
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obtained by the similar investigations of Frerichs,* and they fully 
establish the accuracy of the observations on the cystic degenera- 
tion of the kidney, which were made by Mr. Simon,f to whom 
pathology is indebted for the first sure step in this rich path of 
inquiry. They may be repeated in almost any portion of a 
granular kidney containing cysts, or in a choroid plexus with 
cysts: but, I believe, the process may be best traced in the cystic 
disease of the embryonic chorion—the hydatid mole, as it has 
been called.t To this I shall again refer in the next lecture. 

In a portion of a granular and cystic kidney, nests, as Roki- 
tansky calls them, of delicate vesicles, from a size just visible to 
that of a millet seed, may be seen imbedded in 4 reddish-grey or 
whitish substance. These differ in size alone from the larger 
cysts to which one’s attention would be sooner attracted; and, on 
the other side, it is only in size that they differ from many much 
smaller. For if a portion of such a nest be examined with the 
microscope, one finds, together with the débris of the kidney, 
variously diseased it may be, a vast number of vesicles or cysts 
that were invisible to the naked eye. 

The most striking of these have a wall ‘consisting of layers of 
fibres scattered over with curved nuclei (qa), and are filled with 
granulated nuclei, or, more rarely, with round or polyhedral cells, 
some of which may contain a molecular or granular pigmental 
matter (d). In many of these cysts, the nuclei or cells are reduced 
to an epithelial lining of the cyst ; and in some even this is absent, 
and the ‘barren’ "oye is filled with a clear or opaline adhesive 
fluid. 

From the size just visible to the naked eye, such cysts vary to 
stoth of an inch in diameter; and, together with these, are cysts 
whose walls (though their contents are like those of the others) 
consist of a structureless hyaline membrane: and these lie in a 
stroma which is equally simple, but seems to develope itself 
gradually into a fibrous structure circumscribing the cysts. 

Moreover, one finds, in the same specimens (as in- the lower 
part of Fig. 44), structures of the most various sizes, which, 
except in size, agree completely with the last-mentioned simple 
and structureless vesicles, and show every grade of size down to 
that which is just larger than a nucleus.. The smallest of these 


* Ueber Gallert-oder Colloidgeschwiilete. 
Pu On Subacute Inflammation of the Kidney, i in the Medico-Chirurgical Transac- 
Tae ons, yol, xxx. See also Dr. Gairdner on Oyst Formations in Kidney, Edin. Med, 
1863. 
¢ Mettenheimer, in Miiller’s Archiv, 1850. 
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contain a clear fluid, or are slightly granulated: in the larger 
there is a central nucleus, and to this are added a second, a third, 
and a fourth nucleus, and so on till there appear several, which 
fill up the commensurately enlarged vesicle (e, e, e¢, &.). Now, 
in such a nucleus seems to lie the nucleus of the history of deve- 
lopment of those autogenous cysts, not in the kidney alone, but 
in any part in which they may occur. A nucleus grows to be a 
cyst, whether a simple or barren one, or one that has an endoge- 
nous production of nuclei, or cells, or any other structures. 

It would be tedious now to trace, from this general sketch of 
their origin, all the phases through which such cysts may pass. 
Rokitansky has done it amply. We have here the elementary 
constituents. But the simple cyst-wall is capable, not only of 
growing, but of acquiring, the laminar and nucleated fibrous tissue 
which we find in its full estate; acquiring these, we may presume, 
just as more normally, the simple membranous wall of a new 
blood-vessel acquires, as it grows, the nuclei and fibrous tissue 
that belong to its more perfect state. Such might be the least 
abnormal course of any cyst; but from this it may deviate; 
thickening, acquiring continually new layers, calcifying, and in 
other ways showing the signs of degeneration or disease. The 
contents, also, of the cyst may assume even yet more various forms: 
to name only the extremes—they may retain. the simple state of 
liquid ; or with liquid there may be a simple, or a specially secret- 
ing, epithelial layer; or, a series of successively enclosed nuclei or 
cells may be formed within that which first enlarges; or, the con- 
tents may acquire the structure of well-organized glands, or of 
cancer, or some other tissue; and between these extremes, accord~ 
ing to conditions which we have no power to trace or explain, 
they may pass in any of the manifold ways of wrong, the ends of 
which I shall have to describe.* 


Important as the history of cysts may be in its direct bear- 


* In the small cysts containing a gelatinous-looking or honey-like substance, which 
not unfrequently occur in the ovary, the editor has more than once, on making micro- 
scopic examination, found the sallow mass for the most part composed of pale nu- 
cleated cells, some of which were little larger than a human white blood corpuscle, 
others were several times as large, and others again were intermediate in size, In 
these larger cells many nuclei, evidently the products of endogenous development, 
were seen, from which circumstance they were more opaque than the smaller cells. 
Mr. Goodsir has described and figured A rary and Path. Obs., p. 107, pl. 1, fig. 1, 2, 3, 
1846) numerous nucleated cells from the honey-like contents of a cyst removed from 
beneath the tongue. Inside many of these cells, nuclei in various stages of development 
were seen, and in these cases the cells were more opaque, and distended beyond the 
average size, By the multiplication of the nuclei in the interior of these cells the 
reproduction of new cells was produced. 
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ings, yet these are not all that we may observe in it. In their 
history I cannot but think we may discern an image of the first 
form and early progress of many innocent solid tumours also. 
For, as the cyst is traced from the mere nucleus, onwards to 
its extreme size or complexity of structure or contents, so, 
it is very probable, from the numerous correspondences be- 
tween them, that these solid tumours also have a similar 
beginning in some detached element, or tissue-germ, or in some 
group of such germs, which, in their development, multiplication, 
and growth, may coalesce, and then may appropriate, or exclude 
for absorption, the intervening substance. 

Thus, in the form of erring nuclei, we may, I think, almost 
apprehend the structural origin of these cysts and tumours: yet, 
if we may, the question still remains whether the elementary 
structures in which they begin be some new and special morbid 
elements, or some natural rudimental structures perverted from 
their normal course. Mr. Simon, speaking of the cysts of the 
kidney, regards them as ‘ vesicular transformations of the ultimate 
structure of the gland;’ and to this view, without adopting some 
ingenious suppositions which he has connected with it, I would 
adhere. For, unless a cyst or a solid tumour (assuming this mode 
of their origin to be correct) were really a transformation of a 
nucleus, or a cell, of the part in which it grows, we could not 
understand the very general similarity that we find between the 
contents of certain cysts, and the secretions or structures of the 
glands in or near which they occur; nor yet the likeness which 
commonly exists between the solid tumour and the tissue in which 
it is imbedded. These things are as if the first beginning of the 
abnormal growth were in some detached element of the natural 
tissue, which element, being perverted from its normal course, 
thenceforward multiplies and grows, conforming with the type in 
minute structure and composition, but more and more widely 
deviating from it in shape and size.* 


* The doctrine of the continuous development of texture—of the descent of cells 
and nuclei from pre-existing cells and nuclei—bears out the opinion expressed in 
the text. It ecplaine how, by an irregularity in the development of the cells and nu- 
clei of a part, tumours may arise in many of the textures corresponding in structure 
to the tissues in which they take their origin. How fibrous tumours spring from peri- 
osteum and other forms of connective tissue; adipose and fibro-cellular tumours in 
the subcutaneous or submucous. areolar tissue; cartilaginous, myeloid, and osseous 
tumours in connection with bone; glandular tumours with glands, &c. The intimnte 
structural relations of the adipose and connective tissues, the close morphological rela- 
tions which bave of late been shown to exist between connective tissue, bone and car- 
tilage—that the connective-tissue corpuscles, bone corpuscles, and cartilage cells, are 
strictly homologous parte—also serve to explain the occasional origin in the connective 
tissue of fatty tumours, and of growths, in the formation of which, bone and cartilage 
take an important shar?. 
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Such are the facts, and such the speculations that we may enter- 
tain, respecting the origin, or, at least, the smallest visible begin- 
ning, of a cyst or an innocent solid tumour. Need I add that if 
even this be true, we are yet far from the explanation of the 
cardinal point in the pathology of tumours—their continual grow- 
ing. Why should these detached tissue-germs, or any less minute 
and less isolated portion of an organ, grow while all other germs 
and parts that are most like them remain unchanged? I have 
already confessed my ignorance. 

I will endeavour now to illustrate the histories of particular 
forms of the simple or barren cysts. 


1. The first that may be enumerated are Gasrous Cysts. I 
know, indeed, concerning them only the specimens placed by 
Hunter in his Museum ;* but these should be admired, or almost 
venerated; for their histories include the honourable names of 
Hunter, of Jenner, and of Cavendish. Mr. Hunter says of them, 
—‘I have a piece of the intestine of a hog, which has a number 
of air-bladders in it.’ .. . ‘It was sent to me by my friend 
Mr. Jenner, surgeon, at Berkley, who informed me that this 
appearance is found very frequently upon the intestines of hogs 
that are killed in the summer months.’.... ‘Mr, Cavendish 
was so kind as to examine a little of this air; and he found “ it 
contained a little fixed air, and the remainder not at all inflam- 
mable, and almost completely phlogisticated.” ’ t 

What a relic have we here! Surely, never, on an object so 
mean to common apprehensions, did such rays of intellectual light 
converge, as on these to which were addressed the frequent and 
inquiring observations of Jenner, the keen analysis by Cavendish, 
and the vast comparison and deep reflection of John Hunter! 
Surely, never were the elements of an inductive process combined 
in such perfection! Jenner to observe; Cavendish to analyse; 
Hunter to compare and to reflect. 


2. The Srrous Cysts, or Hygromata, are, of all the order, the 
most abundant. The term includes nearly all such as have thinly 
liquid, or honey-like contents, of yellow, brown, or other tint. 
Their most frequent seats are, by a hundred-fold majority, in or 
near the secreting glands or membranes, or the so-called vascular 
glands; but there is scarcely a part in which they may not be 
found. Their frequency in connection with secreting structures 


* Museum of the Coll. of Surg., No. 153-4. 
tT See Hunter's Works, vol. iv. p. 88, and Description of PL xrxvii. 
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has led some to hold that they are all examples of perverted 
epithelial or gland cells; but their occurrence in such parts as 
bones and nerves, among deep-seated muscles, and in fibrous 
tumours, makes it sure that they may originate independently of 
gland-cells;* though why any element of a solid tissue should 
retain the vesicular form which it has in its germ-state, and in that 
form grow, we cannot tell. 

Of this numerous group of serous cysts, however, I will speak at 
present of only such as may best illustrate their general pathology, 
and are of most importance in surgical practice; and I will, to 
these ends, refer chiefly to the cysts in the neck, the mammary 
gland, and the gums. 

Single serous cysts in the neck form what have been called 
‘hydroceles of the neck,’ and are well exemplified by a specimen 
in the Museum of the College.f This is a single oval cyst, with 
thin, flaccid, membranous walls, which even now, after shrinking, 
measures more than six inches in its chief diameter. It was suc- 
cessfully removed by Mr. Thomas Blizard from between the pla- 
tysma and sterno-mastoid muscles; and a part of it is said to have 
passed behind the clavicle. It was filled with a clear brownish fluid. 

Such cysts, but various in size and other characters, are more 
apt to occur in the neck than in any other part of the body. Many 
are single cysts like this; but others are complex, having many 
cavities, whether separate or communicating; and some consist 
of very numerous cysts, even of hundreds, clustered in one compa- 
ratively firm mass. 

In situation, too, they are various. In some cases they lie in 
the front of the neck; in others, at one or both sides: they may 
lie by the lower jaw, over the parotid, by the clavicle, or anywhere 
or everywhere in the mid-spaces. And in any of these situations 


* Some very interesting specimens of serous cysts in bones are in the Museum of 
St. George’s Hospital. They are described by Mr. Cesar Hawkins, in his Lectures 
on Tumours, in the Medical Gazette, vols. xxi. xxii,; and in a Clinical Lecture in the 
same, vol. xxv. p. 472. See also, a remarkable case by Vanzetti, in Schuh (Pseudo- 
plasmen, 175). There ure some remarkable specimens of cysts in the antrum, in 
the Museum of St. Thomas’s Hospital, prepared by Mr. Wm. Adams, who showed 
them to me. M. Giraldés considers all such as these to be formed by cystic discase 
of the gland-structures, discovered by him in the mucous membrane of the antrum. 
His deseription of the normal anatomy of the mucous membrane of the antrum, and of 
‘the mode of formation of the cysts in that locality, is in the Mémoires de la Société de 
Chirurgerie de Paris, 1853, and in a separate essay, ‘Recherches sur les Kystes 
Muqueux des sinus Maxillaire,’ Paris, 1860. 

+ Mus. Coll. Surg. 146. Many well-marked peene of the disease in all its forms 
are recorded by Dr. O’Beirne (Dublin Jour. of Med. and Chem. Sec. vol. vi. p. 834); 
Mr. Lawrence (Med.-Chir. Trans. vol. xvii. p. 44); Mr. Cesar Hawkins (Med.-Chir. 
Trans. vol. xxii. p. 231); Mr. Liston (Practical Surgery, p. 330, ed. 1846) ; and others. 
A monograph by Wernher (Die angeborenen Cysten-Hygrome, Giessen, 1843) is ro- 
ferred to by Bruch, 1. c., but I have not been able to see it. 
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they may extend very deeply among the structures of the neck, 
and may adhere to them so closely, and may so thinly cover them, 
as scarcely to conceal them when laid open. Their date of origin 
is often obscure. In many, perhaps in the majority of cases, they 
appear to be congenital ;* but they may be first observed at any 
later period of life. Last year Mr. Lawrence removed a collection 
of four large cysts from over the parotid gland and mastoid region 
of a man, twenty-eight years old, who had observed their beginning 
only seven years previously. Three of these were filled with serum, 
and one with pus. 

Of course, in such a variety of forms, there must be more than 
one kind, in the group of cysts that are thus, for mere convenience, 
placed together. The variety of origins, indeed, to which cysts in 
the neck may be traced, gives them peculiar interest in relation to 
the general pathology of cysts. 

Some are evidently connected with the thyroid gland; though, 
being singly developed, and growing to a very large size, their 
relation to it may be at length obscured, and they may appear, 
during life, quite isolated. A woman, forty-eight years old, was 
under Mr. Vincent’s care, in Bartholomew’s Hospital, in July 
1841, with a tumour in the front of her neck as large as the head 
of a child two years old. The tumour contained fluid, which was 

twice withdrawn with a trocar. At the first time the fluid looked 
like serum, but coagulated spontaneously; at the second, it was 
mixed with blood. After the second operation the cyst inflamed and 
discharged grumous and sanious pus; but it also enlarged quickly, 
and the patient died unexpectedly, and rather suddenly, suffocated. 

The preparationt displays a cyst occupying nearly the whole 
right lobe of the thyroid gland: its walls are nearly two lines in 
thickness; its cavity was full of lymph, pus, and blood; and the 
sudden death was due to a discharge of a great part of its contents 
into the pharynx and larynx, through an ulcerated aperture into 
the former. 


* The essay by Wernher, referred to in thefoot-note on the previous page, probably in- 
cludes all the cases of congenital serous cysts in the neck at that time recorded (1843). 
Since then, Gilles (De Hygromatis Cysticis Congenitis, Bonnm, 1852) has added three. 
‘But these were complex tumours, formed of cysts, adipose and fibrous tissues, 
‘bone, and one even contained a tooth. These growths, therefore, must be distinguished 
from simple cysts. They are, probably, of the nature of monstrosities by excess, and 
are allied to those congenital cysts which are occasionally found connected with the 
sacrum and coccyx, and of which a very interesting account, ty Prof. Simpson, may be 
found in the Med. Times and Gazette, July 2, 1869. Also by Dr. Glaser in Virchow’s 
Archiv. 1858, p. 187. 

+ Museum of St. Bartholomew's Hospital, Ser. xxii. No. 16. 
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Besides these cysts which lie within the thyroid gland, some 
that lie near to it are very probably of the same nature; cysts 
formed in some out-lying portion of the gland, such as I referred 
to in the last lecture. But of this mode of origin we can scarcely 
have a proof when the cyst is fully formed and largely grown. 

Other of these cysts in the neck appear to be transformations of 
vascular tumours; i. e. of erectile vascular growths or nevi. I 
shall refer to this point again: it is made probable by the close 
connection which some of these cysts have with large deep-seated 
veins; by the occasional opening of blood-vessels into their 
cavities; and by their sometimes distinctly forming portions of 
vascular nevi. A girl, three and a half’ years old, was under 
Mr. Lawrence’s care, in 1849, in St. Bartholomew’s Hospital, with a 
large soft and obscurely fluctuating tumour covering the greater 
part of the left side of the neck, and the lower part of the cheek. 
Such a swelling had existed from birth, but it had of late enlarged 
very much. It was composed of a cluster of close-set cysts, con- 
taining spontaneously coagulable fluid; but at its upper part a 
firmer portion of its mass consisted of a collection of tortuous and 
dilated blood-vessels like those of a nevus. The examination 
made of it, by Mr. Coote,* after its removal, was such as to leave 
little doubt in his mind that it had origin in or with a nevous 
growth: and other cases, to which I shall refer in speaking of 
erectile tumours, have confirmed this view, especially some of 
those which are published by Mr. Hawkins. 

But when we have separated all the serous cysts in the neck that 
may be referred to these two sources, there will probably still 
remain many that we can assign to no such mode of origin, and 
which at present we must class among primary or autogenous 
cysts, independent of any secreting structure. 

Among these are some with fluid contents of peculiar viscidity, 
ropy, or honey-like, and deriving a peculiar aspect from including 
abundant crystals of cholestearine. Such contents may occur, 
perhaps, in any cyst in the neck or elsewhere; but they appear to 
be comparatively frequent at or near the front of the larynx. In 
the College-Museum there is such a cyst,f attached to the hyoid 
bone of a sailor, who was between fifty and sixty years old, and in 
whom it had existed nearly as long as he could remember. It 


* Lecture by Mr. Lawrence, in the Medical Times, November 30, 1850. 

+ Mus. Coll. Surg. 148. These, I presume, are examples of Meliceris. The cysts 
which Miller describes under the name of cholesteatoma are quite different from these, 
and will be noticed with the cutaneous cysts in the next lecture. 
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contained a brownish-yellow, grumous, honey-like fluid, with 
abundant crystals of cholestearine, 

In 1849, Mr. Lawrence had, at St. Bartholomew’s Hospital, a 
patient, thirty-five years old, on the left side of whose neck, 
directly over and closely attached to the thyro-hyoid membrane, 
was a smooth oval tumour, about an inch in length. He had ob- 
served a regular increase of this tumour for five or six years; but 
its bulk and deformity alone were inconvenient. Mr. Lawrence 
freely cut into it, and let out a thick honey-like fluid, in which 
large groups of crystals of cholestearine were visible even with the 
naked eye. The cyst, after the incision, suppurated, and then the 
wound healed, and the patient left the hospital quite well: but I 
have lately seen him with an appearance as if some remains of the 


cyst were again filling. 


Cysts like the last-described are not uncommon in or near the 
gums, lying usually behind the reflection of the mucous membrane 
from the gum to the cheek. Their occasional large size, and their | 
thick tough walls obscuring the sense of fluctuation, may make 
them at first look formidable. A woman, thirty-eight years old, 
was under my care in 1849, in whom, at first sight, I could not 
but suppose something was distending the antrum, so closely was 
the deformity of the face due to such diseases imitated. But tho 
swelling was soft and elastic, and projected the thin mucous mem-~ 
brane of the gum of the upper jaw, like a half-empty sac. I cut 
into the sac, and let out nearly an ounce of turbid brownish fluid, 
sparkling with crystals of cholestearine. The posterior wall of the 
cyst rested in a deep excavation on the surface of the alveolar 
border of the-upper jaw; an adaptation of shape attained, I sup- 
pose, as the result of the long-continued pressure of the cyst, which 
had existed six years. 

At nearly the same time a young man was under my care with 
a similar swelling of larger size, which he ascribed to an injury of 
the gum or alveolar border of the upper jaw only six months 
previously. In neither of the cases could I find any disease of 
the maxillary bone ; but it sometimes exists in intimate connection 
with these cysts, and sometimes the fang or socket of the nearest 
tooth is diseased. I lately saw a lady in whom a small cyst of this 
kind had existed twenty-seven years, almost daily discharging and 
refilling. It had its origin in a blow by which the two median 
upper incisors were loosened. One of them was again firmly fixed ; 
the other had remained slightly: loose, and its crown was dark. 
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In no organ is the formation of cysts more important than in 
the mammary gland. Every variety of them may be found 
here: but I will speak at present of only the serous cysts. 

‘Some of these cysts are dilated ducts, or portions of ducts 
grown into the cyst-form. During lactation, cysts thus derived 
may be filled with milk, and may attain an enormous size, 80 as to 
hold, for example, a pint or more of milk.” In other cases they 
may contain the remains of milk, as fatty matter, epithelial scales, 
&c.; or they may be filled with transparent watery fluid, without 
coagulable matter;f but much more commonly they contain 
serous fluid, pure, or variously tinged with blood or its altered 
colouring matter, or various green, or brown, or nearly black 
fluids.t 

The complete proof of the origin of some of these cysts as 
dilated portions of ducts, is, that by pressure they may be emptied 
through the nipple, or that bristles may be passed into them from 
the orifices of tubes. But although these facts may be often 
observed, yet I agree with Mr. Birkett in thinking that the majo- 
rity of cysts in the mammary gland are formed in the manner of 
the renal cysts, to which, indeed, they present many points of 
resemblance. 

The most notable instances of mammary cysts are those in which 
the whole of the gland is found beset with them. This may occur 
while the proper substance of the gland appears quite healthy ; § 
but I think it is more commonly concurrent with a contracted and 
partially indurated state of the gland; a state which, independent 
of the cysts, appears similar to cirrhosis of the liver, and has, I 
think, been named cirrhosis of the mammary gland. Its coinci- 
glence with cysts proves its nearer relation to that shrivelled and 
contracted state of the granular kidney with which the renal cysts 
are sO commonly connected; or (when the cysts are formed by 
partial dilatation of the ducts), to the shrivelled, indurated state of 
the lung that may coincide with dilatation of the bronchi. 

The cysts in these cases are usually of small size, thin-walled, 
full of yellow, brown, green, and variously deep-coloured fluids ; 


* See a case by M. Jobert de Lamballe, in the Med. Times, Jan, 4, 11, 1845; and 
w collection of cases by Mr. Birkett, in one of which ten pints of milk were evacuated 
(Diseases of the Breast, p. 201). 
f Brodie, Lectures on Earuoleey and Surgery, p. 156, 
t Their various contents are well shown in Cooper’s Illustrations of Diseases of the 
reast, pl. i.; and a full account of all the diseases of this class is given by Mr. Bir- 
kett in his work already cited. 
§ Two such cases are described by Sir B. C. Brodie (Lectures on Pathology and 
Surgery, p. 139). 
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fluids that are usually turbid, various in tinge and density, but 
not usually much denser than serum. They do not lie in groups, 
but are scattered through, it may be, the whole extent of the 
gland; and their walls, though thin, are tough and tense, and very 
closely adherent to the surrounding: gland-substance. Similar 
small cysts are sometimes found in connection with hard cancer of 
the breast; and in this case they have been called by Mr. Hunter 
and others ‘ cancerous hydatids:’ but their proper relation in such 
cases appears to be, not with the cancer, but with the coincidently 
shrivelled gland. 

In this disease of the mammary gland there is no reason to 
believe a malignant nature, though the coincidence with cancer 
appears not rare. Yet the diagnosis between it and cancer is not 
always clear, and many breasts have been removed in this uncer- 
tainty. I once saw such a case, and it ended fatally. A woman, 
fifty years old, had, in her left breast, just below the surface of the 
mammary gland, a small, smooth, oval, and moveable tumour. 
It felt firm, but not hard; but, external to it, in a line extending 
towards the axilla, were two or three small round ‘ knots,’ scarcely 
so large as peas, and quite hard. In the axilla was an enlarged 
gland. The breast was soft, flaccid, and pendulous. The tumour 
was sometimes painful, and a serous and bloody fluid often flowed 
from the nipple. The patient’s youngest child was sixteen years 
old, and the tumour had been noticed six months, having arisen 
without evident cause. There was doubt enough about the diag- 
nosis of this case to suggest that the tumour should first be cut 
into. An incision exposed the cavity of a cyst full of dark, turbid, 
greenish fluid, and near it many more cysts. Similar cysts per- 
vaded the whole extent of the gland, and the whole breast wase 
therefore removed. Many of the cysts communicated with lacti- 
ferous tubes, from which bristles could be passed through the 
nipple.* 

In this case one comparatively large cyst existed, with many of 
much smaller size. In more usual cases one cyst has a yet greater 
predominance over others, or even exists alone. Sometimes, in 
such instances, the removal or laying open of one large cyst has 
been sufficient; but in some, smaller cysts neglected have en- 
larged, and the disease has appeared to recur.t 


ve In the aka te the wiles Scar gprs ie _ ate & woman in whom 

mammary were thus dis n the e-Museum, Nos, 161 

152 best illustrate the disease, © pedis oo 
+ Sir B, C. Brodie, loc. cit. p. 146, note, 
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The single cysts of the mammary gland may become enormous. 
I know not what boundary may be set to their possible size; but I 
find one case in which nine pounds of limpid ‘serosity’ were pro- 
duced in three months in the breast of a woman thirty years old.* 
In this case the walls of the cyst were thin, and the fluid serous; 
and the fact illustrates a general rule, that the cysts which contain 
the simplest fluids, and which have the simplest walls, are apt to 
grow to the largest size: thickening of cyst-walls, and, much more, 
their calcification, are here, as elsewhere, signs of degeneracy, and 
of loss of productive power. 

It would appear as if any cyst of the mammary gland might, 
after some time of existence in the barren state, become prolific, 
and bear on its inner surface growths of glandular or other tissue. 
But of these proliferous cysts I will speak in the next lecture.} 


3. Of Synoviat Cysts I need say very little. Under the name 
may be included all the anormal burs, or ganglions, as they are 
called. In these, again, two methods of formation probably obtain. 
Some, of which the best example is the bursa over the patella and 
its ligament, are merely enlargements, with various transforma~ 
tions, of burs naturally existing. Not materially different from 
these are the burs which form anew in parts subjected to occa- 
sional localized pressure, and which appear to rise, essentially, 
from the widening of spaces in the areolar form of connective tissue, 
and the subsequent levelling or smoothing of the boundaries of 
these spaces. But others, such as the burs or ganglions which 
form about the sheaths of the tendons at the wrist, appear to be 
the cystic transformations of the cells inclosed in the fringe-like 
processes of the synovial membrane of the sheaths. The oppor- 
tunities of dissecting these are rare; but I believe there is a close 


* Case by M. Marini, cited by M. Bérard, ‘ Diagnostic différentiel des Tumeurs du 
Sein,’ p. 86. 

+ For a case in which the walls of a cyst in the breast were calcified, and crackled 
like those of ossified arteries, when pressed, see Bérard, loc. cit. p. 66; and for a 
similar calcareous degeneration of the wall of an ovarian cyst, reference may be made 
to a case of separated and transplanted ovary, recorded by the Editor in the Ed, 
Med. Jal., Feb. 1861. ; 

+ Having in view only the illustration of the more general pathology of these cysts, 
I have not referred to more special instances of them. Examples enough are to be 
found in all the works here quoted, Neither have I mentioned any aualyee of the 
contents of serous cysts; for few have been made, and these few were made on such 
various materials, that no general account of them can be rendered. Several are 
cited in Simon's Medical Chemistry ; and in Frerichs’ Ueber Gallert- oder Colloidges-~ 
chwiilete, pp. 7-9. &c. ; and by Virchow, in the Verhandlungen der med.-phys. Gesellsch. 
in Wiirzburg, B. ii. p. 281. See also, on the contents of ovarian cysts, Dr. Tilt’g 
papers in the Lancet, June 1860. , 
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resemblance, in mode of formation, between them and the cysts of 
the choroid plexus. Rokitansky has shown that these are due to 
cystic growth in the villi appended to the margins of the plexus, 
which villi are very similar, in their constituent structures, to the 
processes of the synovial fringes. And the probability of similar 
origin is enhanced by the likeness of the contents of the cysts, in 
both cases, to the fluids secreted by the fringes in the normal 
state.* 


4. Under the name of Mucous Cysts we may include all such 
as are formed in connection with simple mucous membranes, or 
with glandular structures which we call mucous, while we know 
no other or peculiar office served by their secretions. | 

There may be many cysts of this kind; but the best examples 
appear to be those that may be named Nabothian and Cowperian 
cysts. The former probably originate in cystic degeneration of 
the glands of the mucous membrane about the cervix uteri. 
Protruding, either alone, or with polypoid outgrowths of the 
mucous membrane, they are observed successively enlarging, then 
bursting and discharging their mucous contents, and then replaced 
by others following the same morbid course. Or, instead of 
clusters of such cysts, one alone of larger size and simpler structure 
may be found. 

The Cowperian cysts appear to be connected with the Cowper’s, 
Bartholin’s or Duverney’s glands in the female. Whether arising 
from dilatation of the duct, or from cystic transformation of the 
elementary structures of the gland, cannot be yet stated ; but, in 
the exact position of the Bartholin’s gland, and projecting into the 
vagina near its orifice, a cyst is often found, of regular oval shape, 
thin-walled, of uncertain size, but growing sometimes to the capa- 
city of a pint. Commonly the contents of such a cyst are a 
colourless, pellucid, or opaline ropy fluid, like that found in the 
closed-up gall-bladder. But from this they often vary. I have 
seen the contents of such cysts like the ink of the cuttle-fish, like 
the fluid of melanotic tumours, and like thick turbid coffee; or, to 


* In a communication in the Mém. de l’Acad. de Med. t. xvi. 1852, M. Gosselin 
has described (in addition to the distension of the sheaths of the tendons by increased 
secretion of a , the formation of ‘ ganglions’ by the dilatation after obstruction 
of the mouths of follicles, which normally open into the cavity of the joint. The 

lions are thorefore in such cases subsynovial cyste. For an account of the loose 
ies which form in these cysts, a paper by Lebert in the C. R de la Soc. de Biologie, 
t. iv. p. 89, neces ee to. 

t+ A remarkable example of a , thus, I suppose, originating, is in the Museum of 

the Middlesex Hospital. a pes sia 
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the sight, they may exactly resemble fluid fecal matter.* More- 
over, these cysts are very apt to inflame and suppurate. Many 
abscesses projecting into the vagina have in these their origin ; 
and the treatment these abscesses receive, by free incision, is, I 
believe, appropriate for the cysts under all conditions. 

It is not apparent upon what the varieties in the contents of 
these cysts depend. The only instances that I could minutely 
examine were the two following :—In the first, a woman, 25 years 
old, under the care of Dr. West, had a smooth oval swelling in the 
lower and fore part of the right labium, projecting on its inner 
surface, and nearly an inch in diameter. This had been observed 
slowly increasing for six years, and had commenced three months 
after parturition. It was not painful. I punctured it, and let out 
about three drachms of pellucid fluid, like mucus, or the white of 
egg. The cyst had a polished white internal surface, and the 
fluid contained numerous corpuscles, like very large white blood- 
corpuscles, and like such as are commonly found in the tenacious 
fluid of burse. The cyst closed on the healing of the wound: but 
two years afterwards either it, or some other part of the gland 
similarly diseased, appeared again. 

In the other case, the patient was forty-five years old, and under 
the care of Mr. Stanley. The tumour was nearly regularly oval, 
occupying the whole length of the right labium, and obstructing 
the vagina. She had observed it increasing for four years: it was 
painless, but had been often struck. A free incision gave issue to 
about fourteen ounces of thick, inodorous, dark brown fluid, like 
turbid coffee. The walls of the cyst were about one-third of a 
line thick, tough, compact, and closely connected with the sur- 
rounding tissues. Mr. Abernethy Kingdon, who examined the 
contents, found abundant molecular matter, and granule-masses, 
together with groups of cells, apparently resembling epithelial 
cells of various sizes. 


§. The Sanaurneovs Cysts, or cysts containing blood, are pro- 
bably, in many instances, very nearly related to the serous. Some 
may be explained by an accidental hemorrhage into the cavity of 
& serous cyst; an event corresponding with the transformation of 
acommon hydrocele into an heematocele. The’contents of some 
of these cysts are, indeed, just like those of an hamatocele, with 


* Ag in a case related by Mr. Cesar Hawkins in his Lectures, Medical Gazetto, 
vol. xxi.; and in two cases by Lebert, Abhandlungen, p. 109. 
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fluid and coagulated and variously decolorized blood.* But some 
cysts appear, from their origin, to contain blood; and this blood, 
I think, always remains fluid till it is let out, while that which 
collects by hemorrhage into a serous cyst is generally partially or 
wholly coagulated. Some of these cysts with blood are found in 
the same positions and circumstances as the serous. Thus, in the 
neck, a series of cases of blood-cysts might be collected, exactly 
corresponding with the serous cysts in that part, and, like them, 
probably derived from various origins, some lying in the thyroid 
gland, some near it, some traceable to connection with vascular 
nevi, some of proper origin. 

Of the last class one appeared to be, which was in St. Bartholo- 
mew’s Hospital several years ago. <A lad, about sixteen years old, 
was under Mr. Stanley’s care, with a large, oval, and somewhat 
pendulous swelling in the left side of the neck, which had existed 
many years, and appeared merely subcutaneous. It was punc- 
tured, and about sixteen ounces of fluid blood escaped, which soon 
coagulated. After this the cyst closed; a result more favourable 
than may generally be anticipated from such simple treatment : 
for usually these, like other cysts, are not obliterated unless after 
free incision. 

In the parotid gland, also, cysts containing fluid blood have 
peculiar interest. In 1848, I assisted Mr. Stanley in the removal 
of one which lay quite within the parotid of a gentleman about 
40 years old. It had been for some years increasing in size, and 
lay beneath some branches of the facial nerve, from which the 
need of separating it without injury made its removal very diffi- 
cult. This, however, was safely accomplished, and the patient 
remains well. 

At nearly the same time, a man, 25 years old, was under 
my care with a similar cyst, which had been increasing without 
pain for two years. It lay in the parotid, but very near its sur- 
face. I punctured it, and evacuated two or three drachms of 
bloody-looking fluid, with some grumous and flocculent paler 
substance intermingled. This fluid coagulated like blood, and 
contained blood-cells, much free granular matter, crystals of 
cholestearine, and what appeared to be white corpuscles of blood ac- 
quiring the charatter of granule-cells. The cyst filled again with, 


* Such hemorrhages are frequent in cysts of the thyroid gland Goldie Roki- 

tansky ; Museum of the College of Surgeons, 1,502). Thus also, we ma. lain tho 
heematoceles of the spermatic cord, as in Mus. Coll. Surg. 2,460; and artholo- 
mew’s, Ser. xxviii. 11. 
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similar fluid after being thus evacuated: I therefore dissected it 
from the parotid gland, and the patient recovered. 

Occasionally, one meets with sanguineous cysts, which derive a 
peculiar aspect from a columnar or fasciculated structure of 
their interior, making them look like the right auricle of a heart. 
This was singularly the case in one which I assisted Mr. Macil- 
wain in removing from over the lower angle of the scapula of 
alad 15 years old. It had existed more than eight years, and 
grew rapidly, while, in the lag} year, he was actively at work. It 
was now also painful. It felt like a fatty tumour, but proved to 
be a cyst thus fasciculated like an auricle, with a finely polished 
internal surface, and containing about an ounce and a half of 
liquid blood. Its walls were from one to two lines in thickness, 
and seemed in great part made up of small cells, such as one sees 
in a bronchocele, full of serous and bloody fluids. No trouble 
followed the operation, and the patient remains well twelve years 
after it.* 

A cyst presenting the same peculiarity of internal surface was 
removed by Mr. Stanley, in October 1848, from over the pubes of 
a boy 13 yearsold. It was observed increasing for nine months, and 
part of it, consisting of a simple thin-walled serous cyst, was trans- 
parent; but behind, and projecting into this, was a more thickly- 
walled cyst, containing about a drachm of dark liquid blood, and 
on its surface fasciculate and polished like an auricle. Its walls 
were well defined, formed of connective tissue imperfectly fila- 
mentous and nucleated, and I could find no epithelium lining it. 
The operation was successful. 

It is not improbable, I think, that both these cases may have 
had their origin in vascular nevi, like other cysts containing 
blood, to which I shall refer in speaking of erectile tumours. I 
will now only refer to certain cysts which, without any erectile 
formation, appear to be derived from portions of veins dilated, and 
obstructed, and shut-off from the stream of blood. Such an one 
was removed by Mr. Lloyd, many years ago, from a man’s thigh. 
It lay in the course of the saphena vein; but neither that, nor 
any other considerable vein, was divided in the operation, or 
could be traced into the cyst. This cyst} was of spherical form, 
about an inch and a half in diameter, closed on all sides; its walls 
were tough, and polished on their inner surface: it was full of 
dark fluid blood, and its venous character was manifested by two 


* The cyst is in the Museum of St. Bartholomew’s, Ser. xxxv. 38. 
+ Museum of St. Bartholomew's Hospital, Appendix, 10. 
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valves, like those of veins, placed on its inner surface. On one 
of these a soft lobed mass, like an intra-cystic growth, is seated.* 


6. Cysts containing ort or fatty matter, without any more highly 
organized substance, are very rare. Many contain fatty matters 
mingled with serous, epithelial, and other substances; but in these 
the fatty constituent is probably the result of the degeneration of 
the other contents. Some, however, appear to contain fatty matter 
alone. Mr. Hunter preserved a specimen ft of what he marked as 
‘oil from an adipose encysted tumour.’ It was taken, I believe, 
from a cyst that grew ‘ between the bony orbit and the upper eye- 
lid’ of a young gentleman. When recent, it was described as 
‘pure oil, perfectly clear and sweet, which burnt with a very clear 
light, and did not mix with aqueous fluids, and, when exposed to 
cold, became as solid as the human fat.’ 

In 1850 Mr. Wormald removed a small cyst from a woman’s 
breast, the contents of which appeared to be pure oily matter, 
that congealed into a substance like lard, and contained crystals of 
margarine, but no organized corpuscles. The patient remains 
well, Schuh { relates two cases of cysts under the brow, which 
contained similar oily matter, and whose walls had all the struc- 
tures of skin, with implanted hairs. 


7. CoLLorp Cysts are, at present, a very ill-defined group; the 
term ‘ colloid’ being used by Frerichs,§ and other recent German 
writers, for all those morbid materials that are pellucid, jelly-like, 
flickering, half-solid, or more or less closely resembling the material 
found in gelatiniform, alveolar, or colloid cancer. Sucha material is 
common in the cysts of bronchoceles, and in those of the kidney; 
especially, I think, in those which are not associated with con- 
traction of the renal substance, and which Baillie, and other 
writers of his time, described as hydatid disease of the kidney. 

The contents of these cysts may present the most diverse con- 
ditions; may be of all densities, from that of dilute serum to that 
of a firm jelly; may range between pellucidity and the thickest 
turbidness ; may be of all hues of yellow, olive-green, orange, 
brown, pink, or nearly black. The thick and pellucid contents 


* In the Museum of King’s College is a large cyst removed from a thigh, into which 
it is prt ay hena vein opened. 

+ Mus. urg., 181: Pathological Catalogue, vol. iv. p. 177. 

t Ueber .. . Pseudoplasmen, p. 144. see : 

§ Ueber Gallert- oder Colloidgeschwiilste. 
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of such rena] cysts are enumerated as examples of colloid matter; 
so are the contents of ranule, and of many burs»; but the type is 
the material of the so-called colloid cancer. This, however, is 
beyond my present range; and I pass by it, referring only to the 
already cited works of Frerichs and Rokitansky, and to that of 
Bruch,* for the best information yet supplied. 


8. The last group of cysts of which I shall now speak includes 
such as contain secreted fluids, like those of the glands, by the 
dilated ducts or transformed elements of which they are formed. 
Such are the cysts in the breast that contain milk, and probably 
many instances of ranula. The origin of the former is, probably, 
in dilatation of lactiferous ducts; that of the latter is uncertain. 
But the examples of this group, of which I wish more particularly 
to speak, are the Seminax Cysts, including under this name those 
that are usually called encysted hydroceles, or hydroceles of the 
spermatic cord.t Their various forms are fully described by 
Mr. Curling,$ and are well illustrated by specimens in the 
Museum of the College.§ They are usually thin-walled spherical 
or oval cysts, imbedded in, and loosely connected with, the tissue 
of the cord. They may occur singly, or in a group. Their most 
frequent seat is just above the epididymis, but they may be found 
in any part of the spermatic cord. Their walls are formed of 
connective tissue, and they may be lined with delicate tesselated 
epithelium. Their contents are usually a colourless slightly opaline 
fluid, like water with which a little milk has been mingled. 

The discovery was made at the same time, and independently, 
by Mr. Licyd and Mr. Liston,|| that the fluid obtained from these 
cysts usually contains the seminal filaments or spermatozoa. Re- 
peated observations have confirmed their discovery ; and both the 
existence of these bodies, and the usual characters of the fluid, 


* Ueber Carcinoma alveolare und den alveoléren Gewebstypus; in Henle and 
Pfeufer’s Zeitschrift, vii. 1849. . 

+t Hydroceles of the spermatic cord are not in all cases necessarily seminal cysts, 
For it sometimes happens that in infants the canalis vaginalis, although closing up at 
both ends, yet does not become obliterated along its entire extent. In such cases 
fluid may collect in the interior of the canal, but such fluid has simply the characters 
of that of a common hydrocele. In females similar collections of flmd may take place 
in the canal of Nuck along the course of the round ligament. Along with these may 
be mentioned those very rare cases in which such hydroceles of the cord, through the 
upper end of the canalis vaginalis remaining open, communicate with the peritoneal 


cavity. 
Treatise on Diseases of the Testis, &c. 
Especially Nos. 2,456 to 2,469. 
Medico-Chirurgical Trans., vol. pate i 216 and 368. Sce also, a paper by 


Mr. Curling, in the Monthly Journal of Med. Scienco, x. p. 1,023. 
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justify the speaking of it as a diluted or imperfect seminal fluid, 
and, therefore, of the cysts as ‘ seminal cysts.’ 

It was my lot, I believe, first to dissect some of these cysts; * 
and I found that they had no open communication or other con- 
nection with any part of the secretory apparatus of the testicle, 
and that their relation to the epididymis, on which they lay, was 
such as to forbid the supposition of the seminal secretion being 
transmitted to them from the tubes. I suggested, therefore, that 
these cysts were formed quite independently of the tubes; and 
that, being seated near the organ that naturally secretes the 
semen, they possessed a power of secreting a similar fluid ; just as 
cysts beneath the hairy parts of the body may produce hair and 
epidermis, and the ordinary products of the skin. The explana- 
tion was, I believe, deemed, unsatisfactory ; but it is supported by 
the later investigations of other cysts, especially of those to which 
I have already referred, growing in the thyroid and mammary 
glands. While we find in these that perfect gland-substance may 
grow from the cyst-walls, it cannot seem singular if, in a cyst 
lying near the testicle or its duct, materials like the secretion of 
the testicle should be formed. The growth and nutrition of gland- 
tissue, and the formation of gland-secretion, are so truly parts of 
one process, that the proof of the former occurring in one group 
of cysts removes all improbability from the belief that the latter 
may occur in another group. 

If, then, we may regard these seminal cysts as autogenous, and 
may arrange them with those of the kidney and other glands which 
are derived from the transformation and overgrowth of isolated 
nuclei or cells, they may supply some facts of interest to the 
general pathology of cysts. Especially, we may observe that in 
different specimens of these ‘hydroceles of the cord,’ or in the 
same at different times, the contents may be either a seminal fluid 
or an ordinary serous fluid. In one of the cases in which I dis- 
sected a seminal cyst, there existed, besides that which contained 
seminal fluid, another larger cyst, above and separate from the 
te ticle and tunica vaginalis; but this contained only serous fluid 
like that of a common hydrocele.f Now this diversity is common 


* Medico-Chirurgical Transactions, vol. xxvii. p. 398. 

t+ Much has been done of late, through more careful inquiries into the structure of 
the spermatic cord, to throw new light upon the mode of formation of the cysts con- 
nected with it, The observations more especially of Luschka (Virchow'’s Archiv. 
p- 310, 1854), on the structure and mode of formation of the cysta of Morgagni, 
and the discovery by Giraldés (Gaz. des alice Avril 17, 1868. Proc. Roy. Soe. 
Lond. May 6, 1868) of certain structures, which he has described under the name 
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among cysts. Those in the kidney may contain the materials of 
urine, but they more commonly do not; those of the lactiferous 
tubes may contain either milk or some form of serous fluid; 
ovarian cysts may at one period produce hair and the other growths 
and secretions from skin, and then, casting off these, they may 
produce only serous or some other fluid. 

In different cysts, this diversity of contents may sometimes 
depend on difference of origin or of early construction. But 
when it happens in different periods of the same cyst, it illustrates 
the general rule that, in the course of time, cysts are apt to de- 
generate, and to produce less and less highly organized substances 
or secretions. This degeneration does not take place in any cer- 
tain time; but generally, the larger a cyst grows, the less organ- 
ized are its products; as if nearly all the formative force were 
expended in growth, and little remained available for secretion. 
Generally, also, the longer a cyst has lived, the less organized are 
its products. However, both these rules are only general. I met 
with a remarkable exception to them in a seminal cyst, which had 
existed for seven or eight years in a man more than 70 years old. 
I withdrew from it eighteen ounces of fluid laden with seminal 
filaments; and no fresh accumulation took place in the two years 
following the operation. In another case, of four years’ duration, 
Mr. Stanley removed from a cyst on the right side of the scrotum 
‘25 ounces of such fluid, and from one on the left side 46 ounces. 

I have spoken of these seminal cysts as separate from the 
testicle and tunica vaginalis. Mr. Lloyd believed that, in some 
cases, he obtained fluid containing spermatozoa from hydroceles of 
the tunica vaginalis; and his belief was lately confirmed by the 
examination of a case after death. The specimen presents the 
ordinary appearances of a common hydrocele, except that the inner 
surface of the tunica vaginalis is uneven, with a few small depres- 
sions or pouches from it. ‘This hydrocele had been repeatedly 


of ‘Corps Innominé,’ situated behind the tunica vaginalis, between it and the 
spermatic vessels, have shown that there exist in the cord throughout life, more 
or less atrophied, remains of the Wolffian body of the fetus. These consist of 
small vesicles and convoluted tubules, which latter are short and tortuous, and besct 
with varicose dilatations. Both the hydatids of Morgagni, and the vesicles and cecal 
tubes of the organ of Giraldés, may undergo a dilatation into cysts, Luschka has 
pointed out that the former of these not unfrequently communicate with the spermatic 
canal, and contain accordingly spermatozoa. It may easily be understood, therefore, 
that when such an hydatid increases so as to form an encysted hydrocele, that the 
fluid it contains should have seminal filaments floating in it. But as others of these 
hydatids do not communicate with the spermatic canal, they, in their cystic enlarge- 
ment, will most probably contain a fluid differing in nothing from that of a common 
hydrocele. 
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tapped ; the fluid had always the ordinary serous appearance of that 
of common hydrocele; but it always contained abundant seminal 
filaments. Can we suppose, then, that the tunica vaginalis has 
the power of secreting seminal fluid? or, were there in this case 
minute secreting cysts, which, by dehiscence, discharged their 
seminal fluid into the cavity of the tunica vaginalis, as sometimes 
ovarian cysts by spontaneous openings discharge their contents into 
one another, or into the cavity of a parent cyst?* I am disposed 
to think this latter explanation the more probable; but as yet the 
facts are too few to justify any conclusion. 


* In corroboration of the opinion expressed in the text, it may be mentioned that 
it is not unusual, in examining healthy testicles, to find projecting from the sides of 
their bodies into the cavity of the tunica vaginalis, small appendages. They are 
mostly situated close to the line of reflection of the serous membrane. Our friend 
Professor Rolleston, of Oxford, who has carefully examined them, writes us that he 
has traced tubuli seminifcri passing into them from tho body of the testis. It is not 
improbable that these structures may at times undergo cystic dilatation, in which 
ease should dehiscence of the cyst through any cause occur, seminal fluid would bo dis- 
charged into the sac of the tunica vaginalis. 
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‘LECTURE XXIII. - 
COMPOUND OR PROLIFEROUS CYSTS. 


In the last lecture I traced and illustrated the formation of simple 
or barren cysts,—the cysts that have only liquid contents. Among 
these, the instances of the highest productive power appear to be 
in the cysts that secrete a seminal fluid, and those that are lined 
with a complete secreting epithelium. In the present lecture I 
propose to describe the cysts that appear to have the power of 
producing more highly organized, and even vascular, structures ; 
or, as they may be generally named, proliferous cysts.* 

These include such as are often called ‘compound cysts,’ or 
‘compound cystoid growths;’ but I would avoid these terms, 
because they do not suggest the 
difference between the cysts with 
endogenous growths, and those 
that may appear equally com- 
pound, though they are only 
simple cysts clustered or grouped 
together. This difference should 
be clearly marked in names, for 
it generally is so in nature. In 
an ovary, for example, such as is 
drawn in Fig. 45, from a speci- 
men in St. Bartholomew’s Museum, it is not unfrequent to find 
many small cysts, formed, apparently, by the coincident enlarge- 
ment of separate Graafian vesicles.t These lie close and mutually 





* Under this name are here included the sero-cystic sarcomata of Sir B. C. Brodie 
(Lectures on Pathology and Surgery); most of the specimens of Cysto-sarcoma phyl- 
lodes and proliferum of Moder n Cancer) ; and most of the tuberous cystic tumours 
of Pe Cresar Pyles Spite vies ii as P 951). , 

ection of an ovary with man sely- c formed by enlargement o 
Graafian vesicles: intaral size. oe a 2 ij 

} An observation recently made by Rokitansky (Wiener. Wochenblatt, 1855, No. 1.) 
confirms in a very striking manner, the truth of the statement, that cystic disease of 
the ovary may result from an enlargement of the Graafian vesicles, for he has found, 
in a case of incipient cystic disease of the ovary, the ovule within the cyst. 
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compressed ; and, as they all enlarge together, and, sometimes, by 
the wasting of their partition-walls, come into communication, 
they may at length look like a single many-chambered cyst, having 
its one proper wall formed by the extended fibrous covering of the 
ovary. Many multilocular cysts, as they are named, are only 
groups of close-packed single cysts; though, when examined in 
late periods of their growth, and, especially, when one of the 
group of cysts enlargés much more than the rest, it may be diffi- 
cult to distinguish them from some of the proliferous cysts.* 

Of the first formation of cysts that may he proliferous I need not 
speak ; for, so far as is at present known, they may be formed ex- 
actly as the barren cysts are. A cyst may be proliferous in 
whichever of the plans described in the last lecture it may have 
had its origin. Thus, 1. Bursae formed by expansion and rarefying 
of areolar spaces may be found with organized, pendulous, or loose 
growths from their walls.| 2. Among the cysts formed by growth 
of natural cavities or obstructed ducts, we have instances of sur- 
passing proliferous power in the ovarian cysts from Graafian vesi- 
cles, and of less power in some cases of dilated lactiferous tubes 
and dilated veins.{ And 3. Among the autogenous cysts we find, 
in the breast and other glands, some of the principal examples 
from which the following history of proliferous cysts will be 
derived. 

The account given in the last lecture of the modes of origin of 


* This may perhaps be the best place to speak of that form of cystic diseaso occur- 
ring in the neighbourhood of the ovary, which Ruysch described and figured long ago, 
as an hydatid affection of the part. The cysts in these cases are characterised by 
their small size, commonly that of a pea, and rarely, if ever, exceeding an epg or an 
apple; by the delicacy of their walls; by the possession usually of a slender pedicle, 
and by containing a serous or slightly gelatinous fluid. They are commonly met with 
in infants, and are found attached to ‘ie under surface of the outer end of the Fallo- 
pian tube, or included between the folds of the broad ligament. Recent careful 
inquiries into the structure of these parts have shown that remains of the Wolffian 
body of the foetus exist after birth, and even in the adult female, lying near the ovary 
and Fallopian tube, though separable from them. To these the name of par-ovarium, 
or organ of Roserimiiller, has been given. Between the folds of the broad ligament, 
and detached from the organ of Rosenmiiller, are a number of little ‘grains,’ first 
described by Follin, which also consist of remains of the Wolffian body. The small 
simple cysts referred to in this note are caused by dilatation of the cecal tubes of 
Gaertner, of which the Wolffian body is composed, and which make up the structure 
of the organ of Rosenmiiller and the grains of Follin. The cysts in these cases, there- 
fore, correspond in the female with those already described in the spermatic cord in 
the male in connection with the organ of Giraldés, See especially Verneuil in the Mem. 
de la Soc. de Chirurgerie, 1854, vol. iv. 

f Museum Coll. Surg., 367, &. See also, a case by Mr. Cesar Hawkins (Medical 
Gazette, vol. xxi. p, 961). Perhaps, also, the case may be here referred to, in which 
Mr. Hunter found loose bodies in a cavity formed round the ends of the bones in an 
ununited fracture (Museum Coll. Surg., Nos. 469, 470). 

{ Museum of St. Bartholomew's Hospital, Appendix 10; and see previous lecture. 
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barren cysts may therefore, so far as the cyst is concerned, suffice 
for the proliferous ; and I shall now need to speak of only the intra- 
cystic productions, the differences of which may decide the group- 
ing of the whole division of proliferous cysts. 

1. The first group includes the cysts which have others growing 
in or upon their walls. Of these, two chief examples are presented, 
in the complex ovarian cysts, and in the cystic disease of the 
chorion or ‘ hydatid mole.’ 

The principal varieties of the complex ovarian cysts have been 
described to the very life by Dr. Hodgkin, to whom we are 
indebted for the first knowledge of their true pathology.* But 
since his minute description of them is, or should be, well known, 
I will more briefly say that, according to his arrangement, we may 
find in these proliferous ovarian cysts two principal or extréme 
forms of endogenous cysts; namely, those that are broad-based 
and spheroidal, imitating more or less the characters of the parent 
cyst, and those that are 
slender, pedunculated, clus- 
tered, and thin-walled. Be- 
tween these forms, indeed, 
many transitional and many 
mixed forms may be found ; 
yet it is convenient to dis- 
tinguish the two extremes. 

A typical example of the 
first is in the College-Mu- 
seum,{ and is sketched in 
fig.46. It is an Hunterian 
specimen; and the mode of 
preparation shows that Mr. 
Hunter had clearly appre- 
hended the peculiarities of 
its structure. It is a large 
cyst, with tough, compact, 
and laminated walls, polished 
on both their surfaces. On 
its inner surface there project, with broad bases, many smaller 
cysta, of various sizes, and variously grouped and accumulated. 

* Med.-Chir. Trans. xv. 266; and Lectures on the Morbid Anatomy of Serous 
Membranes, p. 221, et seq. 
ae 46, section of a proliferous ovarian cyst, described in the text: about one- 


the natural size. 
t No. 166, 


Fia. 46. Tf 





418 OOMPLEX OVARIAN CYSTS. 


These nearly fill the cavity of the parent cyst: many of them 
are globular; many deviate from the globular form through mutual 
compression ; and within many of them are similar but more thinly- 
walled cysts of a third order. 

Here the endogenous cysts, projecting inwards, appear to have 
nearly filled the cavity of the principal or parent cyst; and this 
fillmg-up is complete in another specimen, in which there remains, 
in the middle of the parent cyst, only a narrow space bounded 
by the endogenous cysts converging in their growth from all parts 
of the parent walls. 

For a typical example of the slender, thin-walled, pedunculated, 
and clustered form of endogenous cysts, I may adduce the speci- 
men from the Museum of St. Bartholomew’s Hospital,* which is 
drawn in fig. 47. It shows part of the thick laminated wall of an 
ovarian cyst, the inner surface of which is thickly covered with 

Fie, 47.+ crowds of pyriform and leaf- 
like pellucid vesicles, heaped 
together, and one above ano- 
ther. This isa comparatively 
simple specimen of the kind: 
in the more complex, the 
endogenous cysts or vesicles 
are multiplied a thousand fold, 
and clustered in large lobed 
and warty-looking masses 
that nearly fill the cavity 
of the cyst. Specimens of this 
kind are among the most 
valuable possessions of the 
Museum of Guy’s Hospital. 

The College-Museum fur- 
é py nishes specimens of the forms 
-’ intermediate between these 
extremes,{ in which the endo- 
genous cysts of the second 
and third orders have walls that are not pellucid, yet are thin and 
vascular, and are attached by: pedicles rather than by broad bases. 
Mixed forms are also found,§ in which the parent cyst-wall bears 





* Series xxxi. 18. 
; Pe Fig. 47, part of the wall of a proliferous ovarian cyst described above: netaral 


mee Nos. 165 a, and 166 s. § No, 2,621. 
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at one part, oval and spherical membranous cysts developed 
beneath its lining membrane, which they raise in low convex 
projections into its cavity; and at another part, groups of small 
leaf-like, narrowly pedunculated, and pendulous cysts. And, 
again, the same prolific power which is shown in these endogenous 
converging cysts, is often, in the same specimens, shown in exoge- 
nous growths; similar cysts, singly or in clusters, projecting from 
the exterior walls of the parent.* 

But a lecture would not suffice to describe, even briefly, the 
variety of forms into which these ovarian proliferous cysts may 
deviate. Whether we regard their walls, the arrangement and 
shape of the endogenous cysts, their seats and modes of origin, their 
various coutents, and the yet greater differences engendered by 
disease, they are so multiform that even imagination could hardly 
pass the boundaries of their diversity. It must suffice to refer to 
Dr. Hodgkin’s works for an elaborate account of the structure and 
arrangement of the cysts: and to the essays of Dr. Tilt f for de~ 
scriptions of their contents. 

The foregoing account of the structure of these cyst-bearing 
cysts in the ovaries is derived entirely from naked-eye observations. 
Respecting the mode of generation of the endogenous cysts, it could 
only be supposed that they are derived from cell germs developed in 
the parent cyst-walls, and thence, as they grow into secondary cysts, 
projecting into the parent-cavity ; or, disparting the mid-layers of 
the walls, and remaining quite enclosed between them ; or, more 
rarely, growing outwards, and projecting into the cavity of the 
peritoneum. 

But a more complete illustration of the origin of such secondary 
cysts, and a good confirmation of what I have been describing, 
may be drawn from Dr. Mettenheimer’s investigations on the 
microscopic structure of the cystic disease of the chorion.{ Some 
of his illustrations are copied in fig. 48. 


* No. 2,622 in the College-Museum presents an instance of the endogenous and exo- 
genous modes of growth in the same specimen. “+ Lancet, 1849, 

¢ Miiller’s Archiv. 1850, H. v. p. 417. His account, though different in interpreta- 
tion, is consistent, as to facts, with one by Gierse and H. Meckel, in the Verhandl. 
der Gesellsch. fiir Geburtshilfe in Berlin, 1847. The interpretation advanced by 
Gierse is indeed quite opposed to Mettenheimer’s view that the cyst formation is due 
to enlargement of the cells of the villi, for the former regards the cysts asproduced by a 
simple distension of the villi, through an accumulation of fluid in the loose tissue in their 
interior. But in advancing this interpretation, it appears not to have been sufficiently 
r i that cells are found, not only on the surface of the villi, but also imbedded. 
in their substance, and that by the distension of these latter, the cyst formation is 
produced. The opinion of Gierse has been adopted by Dr. Graily Hewitt, in a 
paper in the Trans. Obst, Soc., Lond., vol. i., 1859. 


RE?2 
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The general characters of this disease, constituting the hydatid 
mole, are well known. A part, or even the whole, of the chorion is 
covered with pellucid 
vesicles with limpid 
contents, borne on 
long, slender, and 
often branching pe- 
dicles (A). The 
cysts are usually oval 
or pyriform; their 
walls are clear, or 
have minute opaque 
dots (B); they may 
be simple, or may 
bear others project- 
ing from their walls. 

Dr. Mettenheimer 
has found that the 
minute dots beset- 
ssx\ ting these cysts are 
eg\ villous processes, 

¢ exactly resembling 
those of the natural 
chorion, and growing 
from the walls of the 
cysts, either outwardly or into their cavities. In these villi he traced 
the development of cysts. In their natural state the villi may be 
described as filiform or clavate processes, often branching and bear- 
ing bud-like projections, and composed of dimly-granular sub- 
stance, in which are imbedded minute nucleated cells (c). In 
this cystic disease, vesicular bodies may be seen (as in p and £) 
scattered among the cells in the villi, which bodies are distin- 
guished from the cells by their pellucidity, their larger size, and, 
when largest, by double contours; but, from the cells to these, 
every gradation may be so traced as to leave scarcely a doubt that 
the vesicles are derived from cells deviating from their normal 
characters, Thus, in some of the cells, the contents are seen 
lighter and less granular; in some they have entirely disappeared, 
without increase of size; and then, when their contents are thus 
become uniformly pellucid, and they have acquired the character 


* Fig, 48, ce disease of the chorion, as described above: a and 3, nataral size 
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of vesicles, the cells appear to grow, while their walls become 
stronger, and they acquire such a size that they are recognised as 
very small cysts, similar, in all but their size, to those which are 
visible to the naked eye, 

Now, though this method of formation of cysts has been traced 
by Mettenheimer only in the villi which grow on the cysts them-~ 
selves, and therefore, so to speak, only in the production of cysts 
of the second and later generations, yet there can be little doubt 
that the first cysts in the diseased chorion are formed in its own 
villi after the same manner. For the villi which are borne on the 
cysts, and which to the naked eye appear like little dots, are, in 
all essential characters, like those natural to the chorion; and the 
cysts of all generations are equally like. The whole process may, 
therefore, be probably thus described :—Certain of the cells in the 
proper villi of the chorion, deviating from their cell-form, and 
increasing disproportionally in size, form cysts, which remain con- 
nected by the gradually elongated and hypertrophied tissue of the 
villi, ‘On the outer surface of the new-formed cysts, each of 
which would, as it were, repeat the chorion, and surpass its powers, 
a new vegetation of villi sprouts out, of the same structure as the 
proper villi of the chorion. In these begins again a similar de- 
velopment of cysts; and so on ad wmfinitum. Each cyst, as it 
enlarges, seems to lead to the wasting of the cells around it; and 
then, moving away from the villus in which it was formed, it 
draws out the base of the villus, which strengthens itself, and 
forms the pedicle on which the cyst remains suspended. 

Such is the account of the minute structure and formation of 
the cystic disease of the chorion; and perhaps no instance could 
afford a better confirmation of the production of cysts by the 
enormous growth of elementary cells, or a better type of the 
capacity of cysts thus formed to produce structures resembling 
those in the abnormities of which themselves originated. <A 
similar capacity is among the characters of all the cysts of which 
I shall next have to speak. 


2. I pass now to the consideration of the cysts that are proli- 
ferous with vascular growths from their internal surfaces.* 


* It may be well to refer to the fact that abnormal upon natural free sur- 
faces commonly affect the same forms, as will be described in the following account of 
he vascular growths in cysts. The chief forms are three: namely, Ist, groups of 
slender, small, and pedunculated bodies; 2nd, large round pendulous masses; 3rd, 
nearly level, slightly elevated layers, such as granulations. Now groups of peduncu- 
lated leaf-like processes occur on natural free surfaces; in the growths that are s0 
frequent in chronic rheumatic diseases of jointe, from some of which Miller draws his 
account of lipoma arborescens; in certain warty cancerous growths on the skin, 
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The first group of them may include those that bear glandular 
growths—the ‘ glandular proliferous cysts,’ as we may call them, 
because the minute structure of the substance growing into them 
is, in its perfect state, exactly comparable with that of a secreting 
or vascular gland. , 

Such cysts form part of the group to which the name of ‘sero- 
cystic sarcoma,’ was given by Sir B. C. Brodie, who first clearly 
distinguished them.* They are also part of those which furnished 
to Dr. Hodgkin the chief grounds for his well-known theory of 
the formation of solid tumours—a theory which, in regard to at 
least these growths, has good foundation. 

The chief seats of the formation of glandular proliferous cysts 
are the mammary and thyroid glands. Their history in the thy- 
roid, in which their formation scarcely passes the bounds of health, 
is amply illustrated in the often cited works of Frerichs and 
Rokitansky, to which, as well as to the essay by Mr. Simon f on 
the natural structure of the gland, I must, for brevity’s sake, 
refer. 

A series of preparations,{ such as are represented in figs. 49, 
50, 51, may clearly illustrate the corresponding process in the 
mammary gland; § but here the conditions are far more remote 
from the normal type. If we may believe that a series of speci- 
mens may be read as the continuous history of one case, because 
they seem to present successive phases of the same disease, then, 
we may suppose, first the existence of a cyst (fig. 49), or of a col- 
lection of cysts (fig. 51), in the mammary gland. Such cysts may 
be formed by the dilatation of parts of ducts; but much more 
commonly, the cysts that bear vascular growths are derived through 
transformation and enormous growth of some elementary structure 


which appear like cancerous overgrowths of the papills ; and in similar growths in the 
larynx ahout the vocal cords. Ot the larger, round, pedunculated masses, growing 
on natural free surfaces, instances exist in the medullary cancers of the urinary bladder, 
the polypi of the intestines and stomach, the pendulous outgrowths of the skin. And 
of the flatter, and more nearly level layers, the cond lomatous outgrowths of skin, the 
epithelial cancers of the stomach and intestines, and the cheloid growths, often afford 
examples. There is in all these resemblances a good illustration of the tendency of 
the growths in cysts to imitate those on natural pai 
* The disease is admirably illustrated by the specimens in the Museum of the 
College, and in those of St. George's, Guy's, and St. Bartholomew's Hospitals, A 
well-marked case in the breast, by Busch in Chirurgische Beobachtungen, Berlin, 1854, 
8vo. p. 86, showing much of the growth as abnormal gland-structures, and suggesting 
that the apparently intra-cystic growths are projections from without. Also cases by 
Maur, Collis, in Dublin Quarty. Journ., Nov. 1860. 
i Transactions, 1844, part ii. 

Such as those in the College-Museum, Nos. 168 to 172, &c. 

All the eases recorded have occurred in the female breast, except two: one by 
Mr. Arnott ; Medical Gazette, xxii. 378: and one by Miller; On Cancer, p. 180, 
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of the gland.* So far as I know, there is nothing peculiar in the 
structure of the mammary cysts that may be proliferous. They 
are usually ovoid'or spherical, unless changed by mutual com- 
pression, as in fig. 51: they usually appear formed of thin white 
fibrous tissue, with or without elastic fibres: they have abundant 
blood-vessels, and are closely adherent to the surrounding parts: 
their walls are peculiarly apt in disease, to become cedematous, 
succulent, and almost gelatinous. They may grow to an enormous 
size. A specimen is in the Museum of St. George’s Hospital, in 
which a cyst, that would contain more than two pints of fluid, has 
some lowly lobed growths from one portion of its inner surface; 
one in the College-Museum, removed by Mr. Liston, weighed 
twelve pounds; and Dr. War- 

ren relates a case in which he Fia. 49.+ 

removed a tumour of this 
kind of thirteen pounds 
weight. The cysts may con- 
tain any of the varieties of 
serous or bloody fluid, clear 
or turbid, that I described in 
the last lecture. 

Now, from some part of 
the inner surface of such a 
cyst, a vascular growth may 
spring (fig. 49); and, as this 
gradually increases at a rate 
beyond that of the increase 
of the cyst, it fills more and 
more of the cavity. At 
length, the growth wholly excludes the fluid contents of the cyst, 
and its surfaces come in contact with the remainder of the cyst- 
walls (figs. 50, 51). The growth may now coalesce with the walls 
of the cyst, and form one solid tumour, enclosed in and connected 
with them, just as ordinary solid tumours are invested and connected 
with their connective tissue capsules. Or growing yet further 
and more rapidly, the growth, hitherto intra-cystic, may protrude 
through its cyst-walls and the superjacent integuments : protruding 





* On the difference between the solid contents of dilated ducts, and thore of the 
proper or autogenous cysts, see Mr. Birkett’s account in his Essay on the Diseases of 
e Breast. 


T Fig. 49, a cyst in a mammary gland, to part of the inner surface of which a 
vascular growth is attached. Below it a smaller cyst is nearly filled with a similar 
prowth. Mus. St. Bartholomew's: three-fourths of the natural size. 
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through them as a hernia of the brain does through the skull; 
growing exuberantly over the adjacent skin (fig. 51), and, like such 
a hernia, reproduced when cut away. ; 


» 


Fre. 60.* 





The time in which these changes may be accomplished is ex- 
tremely various. Usually the increase of the intra-cystic growth 
appears to be painless, and it may be very slow: ten years or more 
may pass with little change; but the increase is generally faster, 
and it. often shows an accelerating rate; so that, late in the dis- 
ease, the progress is extremely quick, even quicker than that of 
most cancerous growths. 

The characters of the intra-cystic mammary growths are various, 
not only according to our observations of them at different periods 
of their existence, but, apparently, even from their very origin. 
In looking through a large series of them while they are still in 
early periods of their development, we may reduce them to these 
chief forms; namely, low, broad-based, convex layers, like coarse 
granulations ; spheroidal, lobed, and nodulated masses, cauliflower- 
like, attached by narrower bases (fig. 49); masses or clusters of 
pedunculated leaf-like processes, slender, single or variously 
branched, and interlaced in all possible forms (fig. 50); masses of 
firmer and much paler substance, appearing as if formed of close- 
packed lobes, or fimbriated processes, or involuted layers (fig. 51). 

In apparent structure, also, the varieties of these growths are 
scarcely less numerous. Some of them are opaque, yellow, and 


* Fig. 50, a cyst in the mammary gland filled with a vascular growth beari 
clusters of pedunculated processes. Mus. Coll. Surg. Natural size. om he 
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soft, yet elastic, and rather tough, so as to be separable in laminz 
like a fibrine clot; others are more vascular, succulent, and spongy, 
like granulations; others arelike 
layers and masses, orheaped-up 
layers, of gelatine, not firmer 
than size, or even like vitreous 
humour, yielding a tenacious 
synovia-like fluid: others are £ 
firm, compact, nearly pure §: 
white, imitating the mammary }¥, 
gland, but not succulent. z’ 

To these varieties of ap- 
pearance we might add yet 
more, due either to diverse 
shades of yellow, pink, grey, 
or purple; or to the various 
clustering and incomplete full- 
ness of the cysts; or to the 
increasing firmness of the 
growths, and their fusion with 
the cell-walls; or to the de- 
velopment of new barren or 
proliferous cysts in the solid growths that now fill the cysts of a 
former generation; or to various changes of decay or disease 
ensuing in either the cyst-walls or their contents. 

It would be too tedious to describe all these varieties, especially 
while we do not yet know whether, or in what degree, these 
forms are related to one another, or to any one typical condition 
of the intra-cystic growths, 

Respecting their minute structure, we have good guidance in the 
probability, which will be supported in the twenty-eighth lecture, 
that the proper mammary glandular tumours—the chronic mam- 
mary tumours of Sir A. Cooper—have their origin in intra-cystic 
growths, transformed into solid tumours in the manner just de- 
scribed. The mammary glandular tumours are composed of 
minute structures closely imitating those of the gland itself. They 
present microscopic lobes, and fine tubules, lined or filled with 
nuclei and nucleated ‘cells, like those of secreting organs; these, 
inclosed within pellucid membrane, form a pseudo-glandular 
substance, such as, we might suppose, needs only a main duct 


* Fig. 51, collection of cysts filled with glandular growths in and protrading from 
the mammary gland: described on the next page, Half the nat, size. 
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to enable it to discharge the office of a mammary gland. In the 
like manner and degree, in some specimens in which the cysts and 
their contained growths are still easily separable, we can discern in 
the growths a likeness to the mammary gland itself in their 
minute structure. 

These facts have been observed especially by Mr. Birkett,* 
and were very well marked in a case which I was able to 
examine, and of which fig. 51 represents a section. It was a 
very large protruding tumour of the breast, removed by Mr. Law- 
rence from a lady 55 years old. It had been observed for thirty 
years, remaining like a small knot for twenty-six years, and then 
slowly increasing, till, at the end of five years, a red fungous mass 
protruded from the breast, bled freely sometimes, and discharged 
profusely. This, too, increased quickly, and was painful. The 
whole breast was removed, and the patient recovered. 

The tumour (fig. 51) measured nearly seven inches by five. The 
part which did not protrude beyond the level of the skin was 
imbedded in the substance of the gland. It consisted of numerous 
lobes of various sizes and shapes, and variously divided into 
smaller lobes; all being evidently formed of distinct cysts closely 
packed and compressed together. Most of these cysts were filled 
with intra-cystic growths; yet in many of them it was easy to 
pass a probe between their walls and the surfaces of their con- 
tained growths, which were fixed to only one part of the cyst-walls. 
In the protruding part, of which the overhanging outer border is 
shown in the sketch (fig. 51), the same general plan of structure 
could be discerned, but less distinctly. 

Among the solid growths that filled the cysts, some showed 
clavate; close-packed lobes; some were nearly simple; nearly all 
were pale, white, greyish or yellowish, and smooth and shining; a 
few were spotted with yellow, from degeneration of their tissue, 
Repeated examinations showed that all these consisted essentially 
of a tissue imitating that of a gland, and such as will be described 
in the twenty-eighth lecture. The edges and surfaces of the 
examined portions were minutely lobed or acinous, like terminations 
of gland-tubes. These were inclosed by well-defined, pellucid mem- 
brane: and their cavities were full of nuclei and nucleated cells, 
like mammary gland-cells, with some granular matter. Exceptin 
that these acini led to no distinct ducts, but seemed confusedly 
heaped together, the imitation of gland-structure was complete. 


* Especially in his Essay on Diseases of the Breast, and in the Guy’s Hospital 
Reports, 1856. 
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Now, the glandular nature of these growths in the best-marked 
cases of proliferous mammary cysts, and the probably constant 
relation of the mammary glandular tumours to then, as well as 
the analogy of the intra-cystic thyroid growths, may seem to make 
it probable that, in all cases, the growths within the mammary 
cysts are of essentially the same glandular nature, and that their 
various appearances are due to their being in rudimental, or de- 
generate, or diseased states. But we cannot be sure of this. In 
three cases, in which I have minutely examined soft intra-cystic 
growths, I could not recognise a glandular structure. In all, I 
found a basis-substance, which was pellucid, soft, and in one case 
diffuent; it had little or no appearance of fibrous structure, and 
no distinct fibres, but, rather, presented the uniformity as well as 
the consistence of soft gelatine. In it, as in a blastema, were 
imbedded nuclei and cells, which chiefly presented the forms of 
developing connective tissue, like those in granulations, or of 
inflammatory lymph: or their forms might be explained, I think, 
by the disorderly conditions of their production and development. 
Nearly similar, and equally indecisive results appear from an 
accurate observation of such a growth by Dr. Mettenheimer,* and 
from two cases related by Bruch.t 

Perhaps we may conclude that, in these specimens, the intra~ 
cystic growths were in a rudimental, or in a morbid state; that 
the general destiny of such growths is towards a glandular structure, 
but in these and the like instances they fell short of it, or swerved 
from the right course. But I would rather not form any conclu- 
sion at present. These are just the cases of which, as yet, the in- 
terpretation is scarcely possible, while we are ignorant of the 
changes that may ensue during development, degeneration, and 
disease. 


I have said that the mammary and thyroid glands might be 
regarded as the elected seats for cysts having glandular growths ; 
but they are sometimes met with in other parts, asin the prostate, 
and, I believe, also in the lip. In the Museum at St. George’s 
Hospital is a tumour removed from a man’s upper lip, in which it 
had been growing, without pain, for 84 years. One-half of it is a 
cyst that was filled with a thin flaky fluid, and was thought to bea 
dilated labial gland-duct; the other half is a solid tumour, just 
like a glandular tumour of the lip which I shall describe in a 


* Miiller’s Archiv. 1850, p. 207. 
fT Die Diagnose der bisurtigen Geschwiilete, p. 188, 191. 
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future lecture. I have lately seen another case with nearly the 
same characters: and the combination of a barren cyst with a pro- 
liferous one, which they seem to illustrate, is not rare in the 
mammary gland. In the same Museum is a cyst, with a broad 
vascular growth, like granulations, from its walls, which was taken 
from a girl’s labium by Mr. Cutler. It has a small external 
opening, suggesting that it may have had its origin in a cystic 
mucous or sebaceous gland.* In the College-Museum, No. 167, is 
a thick-walled cyst, from the cheek of an old woman, which con- 
tains two large, lobed, and pedunculated masses, so like some of 
those found in the mammary cysts that we can hardly doubt their 
glandular nature. 

All these specimens, however, need more minute examination; 
at present they only make it probable that any cyst originating in 
or near a secreting gland may be the parent, or the habitation, of 
an endogenous glandular growth. 


To this account of glanduliferous cysts it must be added, that 
their characters may be closely imitated by cysts formed in parts 
altogether unconnected with secreting glands. It is not, indeed, 
probable that the contained growths in such cysts are glandular; 
yet they present characters like the softer growths that are found 
in the mammary cysts. 

I found one of these proliferous cysts beneath the gracilis and 
adductor longus muscles of a woman 25 years old. It was a large 
spheroidal mass, which felt as if held down tightly on the front of 
the pelvis, and had pushed the femoral vessels a little outwards, 
It lay too deep to form a clear diagnosis of its nature; it was as- 
signed to no distinct cause; it had been noticed for only seven 
months, but when first seen was ‘as large as a tea-cup.’ I 
removed it without much difficulty; for it was not closely adherent 
to the parta, except to a small portion of the front of the pubes, 
where it rested on the adductor brevis. The patient has since re- 
mained well for more than three years. 

The tumour was spheroidal, about four inches in diameter, and 
consisted chiefly of cysts, from two of which six or eight ounces of 
turbid serous fluid escaped when they were cut across. One of 
these cysts was thickly lined with pale, brownish, fibrinous sub- 

* See also an account of a specimen in the same Museum, by Mr. Hawkins : Medical 
Gazette, xxi. p. 951; and Proc. of Pathol. Soc. ii. p. 340. ? suppose there is some 
relation between these and the subcutaneous warts and condylomata described by 


Hauck and Krimer; but I have not seen what they refer to. (See Simon: Hautk- 
rankheiten, p. 226.) 
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stance, like that which one finds in old hematoceles; and this 
appeared as fibrine on minute examination. Another was nearly 
filled with a ruddy mass, in most parts soft and succulent, like 
blood-stained gelatine. Much of this mass was also like fibrine- 
clot, with abundant corpuscles; but the layers of it next the cyst- 
walls were firmer than the central parts, and contained all the 
forms that one finds in common granulations developing into 
connective tissue. The microscopic likeness to granulations was, 
in these parts, exact. The rest of the tumour, including some 
large portions between the cysts, consisted of connective tissue 
more or less perfectly developed.* 

A similar tumour was removed by Mr. Lawrence from the exactly 
corresponding part of a woman 50 years old, in whom it had 
grown slowly, and without pain, for nine or ten years. It gave the 
sensation of a firm fatty tumour, as large as an egg, but when re- 
moved was found to be a bilocular cyst. Each cavity contained, 
together with serous fluid, a soft, reddish, gelatinous-looking mass, 
like a polypus in one, and solid and folded in the other. The 
cyst-walls were tough, pure white, formed of connective tissue, and 
polished on their inner surface. The intra-cystic growths consisted 
of a structureless or dimly granular or fibrillating blastema, with 
abundant oily molecules, granuje-cells, and corpuscles, like nuclei, 
imbedded in it. 

And to these two instances, since the disease seems very rare, I 
may add a third. A girl, twenty-three years old, under the care 
of Mr. Lawrence, had a pyriform pendulous tumour in her neck, 
about 24 inches long. Its surface was ulcerated, livid, and pain- 
ful, and bled occasionally. Its history was doubtful; but it had 
existed for at least a year. On removal, it appeared to have 
grown in the subcutaneous tissue, and to be composed of a collec- 
tion of cysts, closely and irregularly packed, and, for the most 
part, filled with lobed, soft, cauliflower-like growths from parte of 
their walls. It closely resembled, in its general aspect, the col- 
lections of proliferous cysts, with soft intra-cystic growths, in the 
mammary gland. In microscopic structure the intra-cystic growths 
appeared composed entirely of corpuscles, like those of lymph or 
granulations : but my record of the examination, made several years 
ago, is too incomplete for a clear account of them. 

I believe that all the cysts that I spoke of, before these that 
contain vascular growths, may be regarded as completely void of 


* Tho tumour is in the Museum of St, Bartholomew’s Hospital. of 
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the characters of malignant disease; at least, I have met with no 
evidence contrary to this statement, except in certain cases of 
proliferous ovarian cysts, to which I shall presently refer. And, in 
general, the reputation of innocency is deserved by the glanduli- 
ferous cysts also. Yet there are cases which show that such 
tumours may have an exceeding tendency to recur after removal. 

A healthy robust woman, 37 years old, was under Mr. Law- 
rence’s care with a very large protruding tumour in her right 
breast. This had been slowly increasing for ten years, but, till 
lately, had given little uneasiness, except by its bulk, and had not 
hindered her nursing. Mr. Lawrence removed the greater part of 
the breast and the tumour in 1844. It weighed 74 pounds, and 
was a well-marked example of that form of ‘ sero-cystic sarcoma,’ 
in which the cyst-walls, as if altered by inflammation, or imper- 
fectly formed, are soft, succulent, and glistening, with solid growths 
of similar substance, lobed and fissured. Many cysts in it still 
contained serous fluid. Its appearance when recent, and even 
now as preserved,* leaves no room for doubt as to its nature. 

The patient remained well for fifteeen months; then a tumour 
began to grow under the scar, and quickly increased. After nine 
months’ growth Mr. Lawrence removed this also, with all the sur- 
rounding tissues, It was a pale, pinkish, and yellowish mass, like 
soft size or jelly. It was lobed and folded, and included some 
irregular spaces, containing a fluid like mucus or half-melted jelly. 
It was like the solid parts of the tumour last removed, and con- 
sisted of a pellucid dimly fibrillated blastema or basis-substance, in 
which were imbedded nuclei and abundant granule-cells, of various 
forms, The sketches and account of these, which I drew at the 
time, make me still sure that they had none of the characters of 
cancer-cells, but were like nuclei of ordinary form, or elongated, 
many of which were changed by fatty or granular degeneration. 

After this second operation, the patient remained well for seven 
months, and fully regained her stout robust appearance. But now 
& third tumour appeared ; a fourth soon after; and both grew ra- 
pidly, till, after two months, Mr. Lawrence removed them, and all 
the parts bounding them. They were, in every respect, exactly 
like those removed in the last operation, and near them lay ano- 
ther not discerned before the removal. Erysipelas following this 
operation proved fatal, and no post-mortem examination could be 
obtained. 


* In the Museum of St, Bartholomew's, Ser. xxxiv. Nos. 19 and 20. 
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Now in the first of these operations some portion of the mam- 
mary gland was left. It is possible that some cysts already existed 
in this portion, and were subsequently developed into the second 
tumour, which, therefore, might not deserve to be called a recur- 
ring tumour, although, indeed, it appeared under the scar of the 
former operation, and not in the place where gland substance was 
left. But, after the second operation, there is little probability 
that any gland remained ; and we may, with as little doubt, regard 
the third tumour as an instance of recurrence or repetition; i. e., 
of reappearance of the disease in an entirely new growth, 

Sir B. C. Brodie* has related two cases of single recurrence of 
tumours very closely resembling that just now described; and the 
liability to recurrence which Mr. Lawrence’s case presented is sur- 
passed by one recorded by M. Lesauvages,t whose description of 
the tumours he removed accords so closely with what was observed 
in the foregoing case, that I can have very little doubt they were 
of the same nature. The patient was 63 years old. The first 
tumour of the breast, which was of great size, was removed in 
February 1832; a second appeared, and was removed before the 
healing of the first wound; a third in May; a fourth in Septem- 
ber of the same year; a fifth sprang up, and was removed in 
February 1833; a sixth in May; in a seventh operation, in June 
of the same year, three tumours were removed; but from the same 
spot two more arose, and these grew rapidly, and the patient died. 

Now if, as I believe, all these cases, and others that I have 
seen, were examples of the proliferous cystic disease of the breast, 
they prove such an inveterate tendency to recurrence in this dis- 
ease, as is scarcely surpassed by any even of the well-marked 
malignant tumours. Unfortunately, no examination of any of the 
cases was made after death; so that it is not possible to say 
whether the more characteristic features of malignant disease 
existed, such asthe concurrence of similar disease in internal organs. 
The same defect does not exist in a must remarkable case related 
by Dr. Cooke.t The patient was about 40 years old when, in 
April 1847, six ounces of a glairy brown fluid were drawn from a 
cyst in her breast, which formed part of a large tumour that had 
been growing for seven months, and felt in some parts firm, in 
others soft and fluctuating. Occasional tappings were subsequently 
employed; but after five or six weeks the integuments inflamed 


* Lectures on Pathology and Surgery, p. 146. 
{ Archives Gén. de Médecine, Février 1844, p. 186. 
Medical Times and Gazette, August 7, 1852. 
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and sloughed over the cyst, and a profuse discharge of similar 
glairy fluid ensued. ‘ Fungoid masses’ soon protruded, and in 
July 1847 Dr. Cooke removed the whole disease. It weighed 34 
pounds, and consisted of fungoid masses of various degrees of 
firmness, with a central cavity lined by a vascular membrane. In 
December of the same year, a small enlargement on the scar was 
removed. In March and in October of the next year (1848), 
renewed growths were again removed. In 1849, the disease again 
returned, and was extirpated in June 1850. This was ‘a miniature 
representation of the tumour removed at first ;’ and it was examined 
by Mr. Birkett, who reported of it, that, ‘in a stroma of fibrous 
tissue cysts appeared, containing a yellow tenacious fluid. The 
follicular terminations of ducts of glands were very distinctly seen 
in the fibrous tissue, and nucleated corpuscles: within these follicles 
were clearly seen the elements of the epithelium of glands.’ The 
patient recovered rapidly from this last operation, and no recur- 
rence of the disease in the breast again ensued; but in June 1851 
she began to suffer with what proved to be cancer of the peri- 
toneum, liver, pleura, pelvic organs, and lumbar and thoracic lymph-~ 
atic glands. When she died, in November 1851, abundant cancerous 
disease was found in all these parts: but the seat of former dis- 
ease in the breast was healthy, and, as Mr. Birkett especially 
remarks, all the lymphatic glands connected with the breast were, 
as they always had been, unaffected, while all those connected with 
the cancerous parts in the pelvis aud elsewhere were the seats 
of cancer. 

The fact last mentioned makes it improbable that the cancerous 
disease with which this patient died was continuous with, or a part 
of, the disease which had been manifested in the breast. Rather, 
we may believe that the two affections were essentially distinct, 
and that the first was, like the others I have related, an example of 
recurring proliferous cystic disease. But further inquiries are 
necessary to elucidate these cases; at present, they are obscure in 
all but their practical import, and in their proof that the cystic 
disease of the breast, though generally a completely innocent dis- 
ease, is, in certain cases, peculiarly prone to recur after removal. 
In this view they will again be referred to, in the lecture on recurrent 
tumours, and in the lectures on the general pathology of cancers. 


8. It may be inserted here, that the mode of growth observed 
in the glandular proliferous cysts may be imitated by genuine 
cancerous diseases. 
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Cancerous growths may be found in cysts under at least two 
conditions; namely, in cysts that of themselves appear innocent, 
and in cysts produced within cancers. 

Of the former mode of growth we have the examples in ovarian 
cysts, to which I just referred; and herein are, perhaps, the only 
unexceptionable instances of the transformation of an innocent 
into a malignant tumour. 

The second mode of production of intra-cystic cancers is best 
shown in some examples of medullary tumours of the testicle. In 
these * we may see a repetition, so far as the plan is concerned, of 
the intra-cystic production of thyroid gland. The great mass of 
the medullary disease includes smaller masses, incapsuled with 
connective tissue, and commonly presenting a lobed and laminated 
form, at once reminding us of the intra-cystic glandular growths, 
and justifying the application to them of the principles of Dr. 
Hodgkin’s theory of the growth of cancers. 

In these medullary testicles the intra-cystic medullary growths 
have usually filled the cysts and coalesced with their walls. In 
rare cases one can discern how the growths spring up as spheroidal, 
or as pedunculated, branching, and grouped processes from the 
interior of the cysts. This condition was peculiarly well shown in 
a case of cancer of the clitoris, in which the whole of that organ 
was occupied or concealed by a cancerous mass inclosing several 
distinctly walled cysts, which were half-filled with small, soft, and 
lobed cancerous intra-cystic growths. 


* Asin Mus. Coll. Surg., No. 2,396. 

tT Museum of St. Bartholomew’s, Ser. xxxii. 39. Rokitansky gives to cases of this 
kind the name of cysto-carcinoma, and draws a just parallel between them and the 
instances of cysto-sarcoma. (Pathol. Anat. i. p. 390.) Cysto-sarcoma he regards, 
nearly following Miller herein, as a combination of sarcoma with cyst-formation. The 
cases included by him and Miiller (On Cancer, p. 170) under the name, cannot be all 
enclosed in the groups which I have brought near together. (1.) Some are cases in 
which simple cysts are found within solid tumours: these are named oped Hig 
simplex, and such as these will be mentioned or referred to as varieties of fatty, fibrous, 
fibro-plastic, and cartilaginous tumours, in all of which the formation of cysts may 
ensue. (2.) The cysto-sarcoma proliferum, if it be correctly described as constracted 
of cysts contained in » solid tumour, and containing younger cysts in their interior, I 
have never seen. The case to which Miiller refers as exemplifying it, and which is 
figured by Sir A, Cooper (Illustrations, p. 41, pl. iii.), was, I believe, an instance of 
proliferous glandular cyst in the mammary gland. (8.) The cysto-sarcoma phyllodes 
18 @ proliferous glandular cyst of the breast, and is especially exemplified by the cases 
in which the intra-cystic growths are firm, lobed, pedunculated, clustered, and in 
which many cysts are close-set in the breast. But in this disease there is, I think, no 
solid tumour in which the cysts are set: they appear to be themselves the primary 
disease, the solid growths within them being secondary formations; and if this be 
true, they cunnot properly be grouped with the examples of Miiller’s cysto-sarcoma 
simplex, 
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4, I proceed to the consideration of the cutaneous proliferous 
cysts ; i.e. of cysts within which, in the typical examples, a tissue 
grows, having more or less the structure and the productive pro- 
perties of the skin. 

Instances of these in a perfect or typical state are rare. In the 
large majority of cases the cutaneous structure, if it were ever pre- 
sent, has degenerated or disappeared ; and we recognize the rela- 
tions and import of the cysts only through their containing 
epidermal and sebaceous materials, of which the natural produc- 
tion is a peculiar attribute of the tissues of the skin. 

Among the parts in which these skin-bearing cysts may be 
found are some that have no natural connection with the 
skin. 

1. They are frequent in the ovaries; one or more Graafian 
vesicles enlarge and grow, and then, apparently, produce on their 
inner surface a growth of skin, with its layer of cutis, subcutaneous 
fat, epidermis, and all the minute appended organs of the proper 
hairy integument of the body. The general likeness of the inte- 
rior of these cysts to ordinary skin had been often noticed; but 
the first minute demonstration of it was by Kohlrausch,* whose 
observations have been fully confirmed by others as well as by 
myself. Among the specimens in the College-Museum, one 
(No. 164 a) presents all the textures of a hairy piece of skin 
growing on the interior of one of the cavities of a large multi- 
locular ovarian cyst. Of the other divisions of the same cyst, some 
contained fatty matter and loose hair; others, various fluids ; others, 
secondary and tertiary cysts: and this is commonly the case. An- 
other specimen in the College-Museum (No. 2,624) shows very well 
the origin of these skin-bearing cysts. It is an ovary, with a cyst, 
the small size of which, as well as the structure of its walls, and 
the mode in which they are connected with the surrounding sub- 
stance of the ovary, leaves no doubt that it is a simply enlarged 
Graafian vesicle. Yet it contains some hairs, and a small mass of 
fat, resembling the subcutaneous fat, with its tough connective- 
tissue partitions. 

2. Cutaneous proliferous cysts may form in the subcutaneous 
tissue. They are, indeed, rare in this tissue in man, except in 
cases of congenital growths. In the little cysts about the brow, or 
in or near the orbit, the inner surface is often perfectly cutaneous ; 


ig Miller's Archiv. 1843, p. 365. A careful description of the structure of these 
skin-bearing cysts in the ovary, by Dr. Steinlein, may be found in the Zeitsch. f. Rat. 
Med., vol. ix. p. 146. 
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and Lebert * has detected in such cysts all the minute structures 
and organs of the skin.t Most of these cysts are first observed at 
or soon after birth. Some similar specimens of cysts lined with 
skin are in the Museum of the College.t These were taken from 
the subcutaneous tissue of a cow and of an ox; and, in some of 
them, the inner surface of the cyst could hardly be distinguished 
from the outer hairy integument of the animal.§ 

3. Besides these, the common seats of cutaneous cysts, perhaps 
any part or organ may in rare instances present them; for the 
records of surgery and pathology would furnish abundant instances 
of aberrant cysts containing hair and fatty matter, such as we must 
class with these in which the cutaneous structure and products are 
more perfect. The most singular and frequent of these rarer 
examples are in the testicle, |] the lung,{ the kidney,** the bladder ; ff 
and under the tonguef{, and within the skull or brain. Those in 
the brain are of chief interest. I found one§§ many years ago in 
an elderly man, While he was in St. Bartholomew’s Hospital with 
an ulcerated leg, he sudddenly died; and the only probable cause 
of death appeared to be a mass of granular fatty matter mixed 
with short stiff hairs, which lay in the tissue of the pia mater 
under the cerebellum. 

A yet more remarkable case is in the Museum of St. George’s 
Hospital, in Mr. Cesar Hawkins’s collection. It exhibits a mass of 
fatty matter, and a lock of dark hair 14 or 2 inches long, at- 
tached to the inner surface of the dura mater at the torcular 
Herophili. This was found in a child two and a half years old, in 
whom it appeared to have been congenital. |II 


* Abhandlungen, p. 99, e s, The structure is well shown in No. 158 in the 
College-Museum. 

{+ Mr. H. Walton, in his ‘Remarks on Tarsal Tumours’ (Med.-Chir. Trans. xxxvil. 
p. 7, 1864), suggests that the name of Meibomian cysts should be given to the so-called 
tarsal tumours. He considers them to be dilated and grown Meibomian glands, with 
cuticular, or sebaceous, or degenerate, or puriform contents, and sometimes with vascu- 
larised and perhaps glandular intra-cystic growths, 

Nos. 161, 163, &c. 

; In Mus. St. Bar. is a specimen of a cutaneous cyst, containing hair, obtained from 
the scalp. See Med. Times and Gaz., Dec. 16, 1863. 

é See Goodsir, in Edinb. Monthly Journal, June 1846. 

Kélliker, in the Zeitschrift fiir wissensch. Zoologie. B. ii. p. 281. Cloetta in 
Virchow’s Archiv. vol. xx. p. 42, 1860. 

** Mus. Coll. Surg. 1,904. 

tft Mus. Coll. Surg. 2,626, ’ 

tt Schuh, Pseudoplasmen, p. 164 ; and Mus. St. Bartholomew’s, Ser. xxxv. No. 25. 
Hutchinson, Med. Times and Gaz., Dec. 31, 1858. 

Hi Mus. St. Bartholomew’s, Ser. vi. 56. ’ : 

| Dr. J. Ogle has carefully described this specimen in the Trans. Path, Soc., vol. vi. 
p. 12, He is of opinion that the cyst was originally of extra-cranial formation, but that 
at an early period of foetal life, before ossification of the occipital bone had taken place, 
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It is perhaps only during the vigour of the formative forces in 
the fcetal or earliest extra-uterine periods of life, that cysts thus 
highly organised and productive are ever formed. The sebaceous, 
epidermal, or cuticular cysts that grow in later life are imperfect, 
impotent imitations of these ; yet clearly are the same disease, and 
are, therefore, most naturally classed with the proliferous cysts, 
needing only to be named according to their contents. We can- 
not tell, in any advanced case of such a cyst, whether the more 
complicate structures of the skin ever existed; if they did, they 
have degenerated before the cyst became of distinct size; yet the 
retained likeness is sometimes shown in the fact that, when such 
cysts are laid open to the air, they do not granulate, but assume 
for their internal surfaces the characters of the adjacent and now 
continuous skin.* 

Of these sebaceous or epidermal cysts, it is interesting to notice 
the frequent hereditary origin. Perhaps, in the majority of cases, 
the bearers of these have known one or more members of their 
family similarly endowed. They are certainly more commonly 
hereditary than are any forms of cancer. 

I have already referred to the double mode of origin of the 
epidermal cysts. Sir Astley Cooper first observed that some 
among them could be emptied, by pressing their contents through 
a small aperture in the cutis over them, and hence concluded that 
they are all examples of hair-follicles distended with their secre- 
tions, and overgrown: but probably this conclusion is true for 
only a minority of these cysts. They are, I think, comparatively 
few in which an aperture can be found;f the greater part are 
closed on all sides alike, and must be regarded as cysts new- 
formed. I suspect that those cases are equally, or more rare, of 


the cerebral membranes and scalp had become adherent, und that as the development 
of the bone went on, the outer integument was drawn in by retirement of the cerebral 
membranes. In this way some of the cutaneous structures would become included 
within the cranium. He considers that the cyst possesses characters which warrant 
the above supposition. In a similar manner, perhaps, cysts within the orbit may 
extend into the craniu] cavity. 

* See Home, Hunter’s Works, vol. iii. p. 635; and a remarkable case by Mr. Green, 
in the Medical Gazette, vol. ii. p. 346. 

ft Mr. South especially notices this in his edition of Chelius’s Surgery, vol. ii. 
p. 698. See also Wulther, in Vogel’s Puthol. Anat. p. 224. Professor Porta, in an 
essay devoted to the consideration of follicular sebaceous tumours (Dei Tumori Folli- 
culari Sebacei, Milano, 1856), agrees with this statement. He supplies some statistical 
information respecting the frequency of occurrence of the different kinds of cysts. He 
has met with 384 specimens; 23 patients, having from 2 to 20 cysts each, supplied 72 
of the specimens. Of the 384 cysts, 270 were on the head and face, 114 on other 
parts of the body, 267 were subcutuneons; 127 (including 37 encysted hydroceles) 
were deep seated, 41 were congenital, the others originated at various times of life, 
and had various progress. Of the 384 cases, 238 were examples of cutancous cysts of 
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which Lebert and Bruns have described instances,* characterised 
by the existence of a slender cord, traceable from the cyst, to the 
skin, and formed of the obliterated duct of the enlarged and 
obstructed air-follicles. 

The characters of these epidermal cysts may be extremely 
various, in regard not only to their walls, but to their contents. 
Their walls may be thin, delicate, and pliant; or laminated, thick, 
and hard, with tough fibrous tissue; or they may be calcified ; 
and I believe a general rule may be connected with the differences 
in these, as in other cysts, namely, that the thin-walled are the 
most productive, grow most rapidly, and are the seats of most 
active change. 

Among the contents of these cysts we may observe extreme 
varieties. The chief alone need be referred to. And Ist, we find 
successive productions of epidermis, formed in layers on the inner 
wall of the cyst, and thence successively shed, and pushed inwards 
towards its centre. A section of such cysts (which were particu- 
larly described by Sir Everard Home from the Hunterian speci- 
mens) presents layers of white soft epidermis, like macerated 
epidermis of the heel or palm. The external layers are commonly 
quite regular, white, and flaky; but the internal are more dis- 
orderly, as if degenerate, broken-up, or liquefied, and mingled 
with less organised productions. 

2dly. A peculiar appearance is given to contents like these, 


new formation, 78 (including those of encysted hydroceles) were cases of hygroma, 165 
were heematoid or sanguineous cysts, 9 calcareous cysts, 4 echinococcus cysts, 14 suppu- 
rated cysts, and 26 were such sebaceous follicular cysts as he has made the chief 
subject of his essay. Of these last-named he describes cases of a kind of cutaneous 
tumour of the face, composed chiefly of numerous hair-follicles, or sebaceous glands, 
arranged in groups and ull moderately enlarged (see his PL iii.). 

* Virchow’s Archiv. viii. H. ii. p. 222. 

t Wernher, in Virchow's Archiv. viii. p. 221, has described the walls of the epider. 
mal cysts as possessing a more complicated structure than has been hitherto recognised. 
Excluding those formed of dilated hair-follicles, which are very few, he states that the 
cysts have two layers in their walls: an external formed of connective tissue, and 
an internal, in places thin and membranous, but in others much thicker, irregular, or 
like cartilage. Imbedded in the substance of the internal cyst-wall, especially in its 
thick nodular parts, are collections of laminated epidermal capsules, and in some 
instances all the other usual contents of epidermal cysts. In the later stages of the 
growth the structures imbedded in the cyst-walls may become enclosed in thin cysts, 
which may afterwards split and gradually discharge their contents into the main cyst 
cavity, in which case they are found as heaps of epidermal structures, set on the sur- 
face of the outermost layer of the epidermal contents of the main cyst. When thus 
emptied, the inner surface of the inner layer of the cyst-wall has cavities, or reticulated 
depressions, corresponding to the emptied-out collections of epidermal structures. It 
may be, however, a question whether the interpretation put by Wernher on these 
collections of epiderma)] structures within the innermost faye of the cyst-wall, viz., 
that they are first formed, and subsequently encysted, is the correct one. It is more 
probable that they are abortive or imperfect follicular structures, representing the 
completely formed follicles, glands, &c, of the best and most perfect cutaneous cysts. 
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where, among the layers of epidermal scales, abundant crystals of 
cholestearine are mingled. They hence derive an appearance like 
that of the masses to which Miiller * has given the name of chole- 
steatoma, or laminated fatty tumour; and, indeed, the few well- 
marked examples of this disease which I have been able to examine, 
as well as Miiller’s own account, make me think that what he 
named cholesteatoma is only a combination of layers of epidermal 
scales with crystals of cholestearine.f 

The appearance produced by such a combination is quite pecu- 
liar. It forms nodular masses of soft and brittle substance, like 
wax or spermaceti, the surfaces of which present a bright glisten- 
ing, like that of mother-of-pearl, while their sections are finely 
laminated. It is a rare disease; the most frequent seats of well- 
marked specimens appearing to be in ovarian cysts, and in connec- 
tion with the membranes of the brain. The characters are well 
shown in the contents of a small ovarian cyst in St. Bartholomew’s 
Hospital; and in the tumour within the occipital part of the 
cranium, in Mr. Hawkins’s collection, to which I have already 
referred. Striking examples are figured by Cruveilhier ; $ but the 
want of microscopic examination leaves their constitution uncer-~ 
tain. 

3dly. In the opposite extreme to these cysts, in which the cuti- 
cular product is most perfect, we find an innumerable variety of 
contents, of buff- and ochre-yellow, and brownish materials, that 
seem to consist mainly of degenerate cuticle mingled with seba- 
ceous secretions. The microscope finds in them a confused mass of 
withered scales, of granular fatty matter, clustered and floating 
free, of cholestearine-crystals, and of earthy matter in free mole- 
cules, or enclosed within the cells or scales. And all these may be 
floating in a turbid liquid, or retained in some soft tenacious mass, 

* On Cancer, p. 156. 

t See, also, an account of such a case by Mr. W. Adams, in Proc. of Pathol. Soc. 
1860-1. Other writers since Miiller have applied the name of cholesteatoma more 
vaguely. Virchow, in an essay in his Archiv. B. viii. p. 371, 1855, shows the need of 
distinguishing more than is commonly done, the true cholesteatoma of Miller from 
mere collections of cholestearine crystals in cysts, dried-up abscesses, surfaces of ulcers, 
&c, He terms the true cholesteatoma Perl-geschwulst ‘ pearly tumour,’ and points out 
that ita essential characters are concentrically laminated, flat epidermoid cells with 
interspersed cholestearine crystals, He admits the similarity between some cases of 
cholesteatoma and the cutaneous proliferous cysts, but is of opinion that there are 
others, and he cites two which grew in the pia mater which came under his own ob- 
servation, to which no such cutaneous origin could be ascribed. He gives also cases 
of cystic tumours in the testicle in which cholestearine pearls were found. He thinks 
that in such cases they muy be formed from the epithelial structures of the seminal 
tubes. An illustrative case in the scalp is recorded by Volkmann in Virchow’s Archiv. 


vol. xiif. p. 46, 1858. 
t Anatomie Pathol. liv. ii. p. 6. 
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or clustered in hard nodular and pointed masses, projecting like 
stalactites from the old-cyst walls.* 

One more phase of this disease deserves especial notice—that in 
which the cyst ulcerates, and its contents protrude. An inflam- 
mation in or about the sac often appears the inducement to this 
change; and sometimes the inflammation itself can be'traced to 
nothing but disturbance of the general health, The probability 
that it may thus arise makes the caution very valuable which Dr. 
Humphry f gives concerning the removal of all tumours. ‘It is 
always well’ (he says) ‘to bear in mind that persons are most 
likely to consult us respecting these, or other growths of the like 
kind, when they are out of health, and consequently unfit to bear 
an operation: they do so because the tumour is then most produc- 
tive of pain and annoyance.’ 

A distressing instance of the truth of this occurred to myself 
several years ago. A strong but very intemperate man came to 
me as an out-patient, with an ulcerated sebaceous cyst, about three- 
quarters of an inch in.diameter, just below and to the right of the 
umbilicus. He had observed a tumour here for 16 years; but he 
had scarcely thought of it till, during the last five weeks, it had 
grown quickly, and in the last fortnight had ulcerated. I saw no 
reason to be very cautious in such a case; so slit the tumour and 
removed it, as well as the thickening and adhesion of the parts 
around would allow. In the evening, having returned to his work 
and some intemperance, hemorrhage ensued from a small cuta- 
neous vessel, and before he reached the hospital he lost more than a 
pint of blood. I tied the artery, and applied solution of alum to 
the rest of the wound, for its whole surface was oozing blood, and 
he was admitted into the hospital. The next day he became very 
feverish, and he appeared as if he were going to have typhus, which 
was then prevalent. But from this state he partially recovered; 
and then abscesses formed in his groins, and discharged profusely. 
Nothing improved his health, and three months after the operation 
he died, apparently exhausted by the continual discharge from the 
abscesses, and with both external epigastric veins and parts of the 
femoral veins full of old clotted blood—the consequence of slow 
phiebitis. 

Cases like this, or ending fatally much sooner than this did, with 


* College Museum, 157 a and 2,297. A most remarkable specimen is in the 
Museum of Guy’s Hospital, which was removed from an old man’s thigh. 
tT Lectures on Surgery, p, 135; from the Provincial Medical and Surgical Journal, 
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erysipelas or more acute phlebitis, have occurred to many surgeons. 
They need no comment to make them instructive. 

I believe the contents thus protruded from cutaneous cysts may 
become vascular. I have not seen this event, but it seemed 
certain in a case observed by Mr. James Reid. A woman, 80 years 
old, had numerous cysts in her scalp. They were like common 
sebaceous cysts; and three of her daughters had cysts like them. 
Two years and a half before her death, one of the cysts, which had 
not previously appeared different from the rest, inflamed. It was 
opened, and sebaceous matter was discharged from it. The 
opening did not heal, but ulcerated, and a small hard lump 
remained under the ulcer for a year, when, after erysipelas of the 
head, it began to grow, and rather quickly increased to a mass 
nearly five inches in diameter, which occasionally bled largely. 
The mass has the appearance of the firm contents of a cuticular 
and sebaceous cyst, and contains abundant epidermal cells ;* so 
that there can be scarcely a doubt that it had its origin in the 
contents of such a cyst. 


5. Concerning cysts containing teeth, a few words must suffice. 
They are of two kinds. Some, occurring in the ovaries, and more 
rarely in other parts, bear, with one or more teeth, the products of 
skin, as hair, epidermis, &c.f These may be regarded as diseases 
of the same general group with the cutaneous proliferous cysts ; 
and the great formative power which they manifest is consistent 
with their occurring only in embryonic or footal life, and in the 
ovaries, in which, even independently of impregnation, one dis- 
covers sO many signs of great capacity of development. 

Other dentigerous cysts occur within the jaws. In some cases, 
cysts are hollowed out in the substance of the upper or lower jaw, 
and are lined with a distinct membrane, to some part of which a 
tooth is attached. I believe these are examples of tooth-capsules, 


* Museum of St. Bartholomew's Hospital, Series xxxv. No. 57. Probably the 
case was similar which is related by Mr. Abernethy in his Essay on Tumours, p. 117. 
Such cases have peculiar interest in relation to the question of the possible origin of 
certain epithelial cancers in these cysts. This will be referred to in Lecture xxxii. 

t+ A very remarkable specimen 1s in the Museum of St. Bartholomew's Hospital 
Cong eae pam A 177). It was presented by Mr, Kingdon, and is described by 

. Gordon in the Med.-Chir. Trans, vol. xiii. In the anterior mediastinum of a 
woman twenty-one years old, a tumour, probably of congenital origin, contained 

rtions of skin and fat, serous fluid, and sebaceous matter, and two pieces of bone 
ike parts of upper jaws, in which seven well-formed teeth were imbedded. In an 
ovarian tumour, more than 300 teeth were once found: in another case, a piece of 
bone, like part of an upper jaw, with 44 teeth. See Lang, in the essay cited below, 
p. 11. 
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from which the teeth, though perfectly formed, at least in their 
crowns, are not extruded, and which therefore remain, becoming 
filled with fluid, and growing larger.* In other cases, that which 
appears as a cyst is the antrum, distended with fluid, and having a 
tooth imbedded in some part of its wall, and projecting into its 
cavity.| Inthe mostremarkable case of the kind, Professor Baum 
removed a tooth from each antrum of a woman 38 years old. 
The distension of the antra, with excessive thickening of their 
lining membranes, and thinning of their osseous walls, and with 
accumulations of purulent fluid, had been in progress for thirty 
years, and produced horrible deformity of the face. The operation 
was completely curative. 


* Two such cases are in the Museum of St. Bartholomew’s, Series 1.119, 1194. I 
ae a rae cured by Mr. Wormald by cutting away part of the cyst, and removing 

6 tooth. 

t The principal cases are collected in two essays for which I have to thank Pro- 
fessor Baum: namely, Lang, Ueber das Vorkommen von Zihnen im Sinus maxillare ; 
Tibingen, 1844; and Glasewald, De Tumore quodam utriusque Antri Highmori: 
Gryphiz, 1844. Three good cases, also, are related by Mr. Salter in the Guy’s 
Hospital Reports for 1869. 
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LECTURE XXIV. 


FATTY AND FIBRO-CELLULAR TUMOURS: PAINFUL SUBCUTANEOUS 
TUMOURS. 


AmoneG the solid tumours, the first that may be considered is the 
fatty or adipose tumour, the Lipoma of some, the Steatoma of 
others; the most simple in its texture, the most like the natural 
parts, the least liable to variations; a morbid growth so well 
known, that I can scarcely hope to impart any interest to an 
account of it. 

Among the growths commonly included as fatty tumours, we 
find examples of both the forms of morbid hypertrophies of which 
I spoke in the twenty-first lecture. There are both continuous 
and discontinuous morbid hypertrophies of fat; both fatty out- 
growths and fatty tumours, more properly so called.* 

The Fatty Outgrowth is thus described by Sir B. C. Brodie, in 
his well-known lecture upon fatty tumours. He says,—‘ there is 
no distinct boundary to it, and you cannot say where the natural 
adipose structure ends, and the morbid growth begins..... 
These tumours feel like fat, but they may be distinguished from 
common fatty tumours by their having no well-defined boundary, 
and by their being Jess soft and elastic. Such deposits may take 
place in any part of the body; but I have seen them more fre- 
quently in the neck than anywhere else. t Doubtless the case 
will be familiar to you by which Sir B. Brodie illustrates this 
account,—the case of a footman, with an enormous double chin, 
and a great mass of fat extending from ear to ear, who was cured 
by the liquor potassw. The case already cited from Schuh’s essay 
(p. 375), was of the same kind. 

I can add nothing to this account, except the mention of a 
singular case of fatty growth connected with the heart of a sheep.t 


* M. Lebert (Abhandlungen, p. 112) distinguishes the fatty tumours, according to 
their degrees A cua, as Li ain pe Ste ei and L. aifusum. ” 

+ Lectures on Pathology and Surgery, p. 276. 

+ Mus, Coll. Surg., 1,529. 
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The right ventricle is nearly filled with a lobulated mass of fat, dis-. 
tending it, and pressing back the tricuspid valve. The left 
auricle and ventricle are similarly nearly filled with fatty growths, 
and fat is accumulated on the exterior of the heart, adding alto- 
gether about twenty-five ounces to its weight. The textures of 
the heart itself appear healthy, though it is the seat of all these 
fatty growths. 

The discontinuous Fatty Tumours, of which alone I shall now 
speak, present a tissue exactly or very nearly resembling the 
normal fatty or adipose tissue of the animal in which they grow. 
Certain differences may, indeed, be sometimes found between the 
fat of a tumour and that of the part in which it lies; such as the 
larger size of the tumour’s cells, its less or greater firmness at the 
same temperature, and the usual crystallizing of the margarine ; 
but I believe there are no greater differences than may be found 
in the natural fat of different parts of the same person. 

It would be superfluous to describe or delineate the minute 
characters of this well-known tissue: it is only in its arrangement 
that the tumours have any peculiarity worth notice. It is, in all, 
composed essentially of clustered oil-cells ; but these are, in some 
tumours, placed in an uniform mass, smooth on its surface, and 
only obscurely partitioned ; in others, arranged in oval or pyriform 
lobes, projecting on the surface, easily separable by splitting their 
connective-tissue partitions ; and in some of these it may be dissected 
into thin layers, which are wrapped in each lobe, one within the 
other, like the leaflets of a bud. Moreover, any of these forms, 
whether ‘ simple,’ or ‘ lobed,’ or ‘ involuted,’ may be either deeply 
imbedded in the tissues, or ‘ pendulous,’ 

Fatty tumours are, I believe, always invested with a capsule, 
or covering of connective-tissue; and of these capsules, since 
they exist with most of the innocent tumours, I may speak now once 
for all. The capsule, then, of such a tumour is usually a layer of 
fibro-cellular, areolar, or connective tissue, well organized, dry, 
and containing blood-vessels proportioned to the size of the tumour. 
It appears to be formed of the connective tissue of the part in 
which the tumour grows, increased, and often strengthened, in 
adaptation to the bulk and other conditions of what it encloses. 
It grows with the tumour, invests it, and at once connects it with the 
adjacent tissues, and separates it from them; just as, e. g., similar 
connective tissue does each muscleinalimb. Its adhesion to both 
the tumour and the parts around it is more intimate than that of 
its layers or portions to one another ; so that when such a tumour is 
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cut-into, it may be dislodged by splitting its capsule, and leaving 
some of it on the tumour, and some in the cavity from which the 
tumour is extracted. This, at least, can be easily done unless the 
tumour has been the seat of inflammation, which may thicken the 
capsule and make all its parts adherent to one another, and to the 
tissues on either side of it. As Schuh observes, when a fatty 
tumour is just under the skin its capsule is usually more closely 
connected with the skin in the interspaces between the lobes than 
in any other part, so that the skin appears dimpled over it, espe- 
cially if one squeezes the tumour at its base, and presses it up to 
make the skin tense. 

In the capsule, the blood-vessels that supply the tumour usually 
first ramify. One principal artery, indeed, commonly, but not 
always, passes straightway into the tumour at its deepest part, 
but the rest branch in the capsule, especially in any thicker parts 
of it that lie in the spaces between projecting lobes of the tumour. 
Hence, with the partitions of the tumour that are derived from 
the capsule, the blood-vessels pass into its substance. 

The capsules of these fatty tumours may vary somewhat in 
thickness and toughness ; and so may the partitions that proceed 
from them into the mass. They are usually very delicate; but 
they are sometimes thick and strong, and give a density and 
toughness which approach to the characters of a fibrous tumour. 
To such examples of fatty tumours deviating from the common 
type, Miiller* has assigned the name of Lipoma mixtum; and 
Vogel,t Gluge,} Rokitansky,§ and some others, call them ‘Stea- 
toma,’ and ‘ lardaceous tumour’ (Speckgeschwiilst).|| 

Fatty tumours usually occur singly; but there are many ex- 
ceptions to this rule. Two or three in the same person are not 
rarely seen, and a hundred or more may exist. Sir B. C. Brodie 
mentions such cases; and I am acquainted with a gentleman, who 
has borne, for nearly twenty years, firm tumours, feeling like fatty 
masses, in the subcutaneous tissue of his trunk and all his limbs. 
They are usually stationary, but sometimes one grows a little, or 
one diminishes, or a new one appears. Lately, I have seen a 
woman, 50 years old, in whom a large number of similar tumours 


* On Cancer, p. 153. t Pathologische Anatomie, p. 179. 
Pathologische Anatomie, § Pathologische Anatomie, B. i, p. 288. 
Miller also gives the name of Lipoma arborescens to the pendulous fatty pro- 


cesses with synovial membrane that are clustered about chronic diseased joints. Sir 
B. C. Brodie (Lectures, |. c.) describes a form of fatty tumour, which I have not yet 
seen, in which the tumour is covered with a double layer of membrane, like a serous 
sae. 


FATTY TUMOURS. 445 


had been growing for about ten years in the subcutaneous tissue 
of the arms, thighs, and haunches. They were all small and firm, 
and felt like tumours of mixed fatty and tough connective tissue. 

The most frequent seats of fatty tumours are the trunk, and the 
part of the neck and limbs that are nearest to it; but they may 
occur in any part where fat naturally exists, and they are not 
limited even to these.* It is, perhaps, impossible to say why 
they should affect one locality of fat rather than another. Their 
rarity in the human mesentery and omentum, and the fat about 
the internal organs, is remarkable. I have never seen one in the 
recent state in any of these parts; and I know only two or three 
specimens in museums.f In the College-Museum (No. 194) is a 
bilobed mass of fat, enclosed in a thick capsule, and attached by 
a long pedicle to the intestine of an ox. In the trunk and limbs, 
they appear less frequent in the parts in which the natural fat, 
though abundant, is subject to least variations in its quantity ; such 
as the palms and soles,t and the bones; and they are rarely, if 
ever, formed in parts of or near the trunk where very little fat 
naturally exists, as the eyelids § and the greater part of the scrotum. 
Fatty tumours have, indeed, been found in the scrotum ;|| and one 
very remarkable case is related by Mr. Lawrence and Sir B.C. Brodie: 
but, perhaps, such tumours have not begun to grow in the part 
in which they were at length found; they may have grown or 
shifted into it. 

This shifting of fatty tumours is worth notice; for the fact may 


* Miiller (On Cancer, p. 158) describes one between the optic nerves and corpora 
albicantia ; and Rokitansky (B. i. p. 282), including both the tumours and the out- 
growths, refers to examples of Lipoma in the submucous tissue of the stomach, in- 
testines, and bronchi; in the subserous tissue of the pleura, peritoneum, dura mater, 
and cerebral ventricles; and in the lungs, liver, and kidneys. A very remarkable case 
of pendulous fatty tumour of the pharynx and larynx is related by Mr. Holt. Trans. 
Pathol. Soc. vol. v. p. 123, 

ft One, referred to in Lecture xxi., is in the Museum of St. George’s er 
Other cases are related by Vogel (Path. Anat. tab. xxii. fig. 1); Gluge (1. c. Lief 
viii.) ; Lebert (Phys. Pathol. ii. p. 106.) They are not rare in the corres nding parts 
of horses and other domestic mammalia. (Fiirstenburg: Die Fettgeschwilste ihrer 
Metamorphose ; Berlin, 1851.) The Editor found, on one occasion, a well-marked fatty 
tumour, the size of a large walnut, growing in the submucous tissue of the large in- 
testine, and projecting into the cavity of the gut at the angle of junction of the two 
segments of the ileo-ccecal valve, which were, in consequence, much displaced. 

t M. Follin has related (C. R. de la Soc. de Biologie, t. iv. p. 71), a case of a fatty 
tumour as large as a pullet’s,egg on the anterior and external aspect of the middle 
finger of a man about fifty years old. It adhered firmly to the sheath of the tendon, 
which was opened in removing it. In the St. Bartholomew's Hospital Museum there 
is now a specimen of a fatty tumour from the palm. 

§ Cases of fatty tumours in, or encroaching on the orbit, are recorded by Mr. 
Hutchinson in the Med. Times and Gaz., December 16, 1853. ; 

\ Gluge mentions one in the labium of a woman seventy years old. It was pyriform, 
and looked like a hernia (Path. Anat. Lief. viii. Taf, i, fig. 1.). 
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be used in the diagnosis of them when they occur in the groin or 
scrotum, or other unusual place. 

A patient was under Mr. Lloyd’s care, in St. Bartholomew’s 
Hospital, with a strange-looking pendulous fatty tumour in the 
perineum. It hung like a pocket-flask between his scrotum and 
thigh ; but he was quite clear that it was in his groin ten years 
before, and that it had gradually shifted downwards. It was 
removed, and no pedicle or other tracé of it remained in the groin. 

I find, also, a case by Mr. Lyford,* in which a large fatty tumour 
began to grow in the abdominal wall, midway between the spine of 
the ilium and the pubes, and thence, as it increased, gradually moved 
downwards, and was excised from the upper and inner part of the 
thigh. And thus, in Mr. Lawrence’s case, the tumour began to grow 
in the spermatic cord, and thence had partly extended and partly 
shifted into the scrotum behind the testicle, where it was extremely 
difficult to decide its nature. For in the layer of fat outside the peri- 
toneum small fatty tumours (hernie graisseuse) not unfrequently 
grow, which may extend along with the cord, down the inguinal canal, 
and in their position, at least, simulate that of an inguinal hernia. 

The fatty tumours usually lie in the subcutaneous tissue, extending 
in it between the skin and the deeper fascia: but they may extend 
more deeply. Mr. Wormald removed one, from which distinct 
lobes or prolongations passed between the fasciculi of the trapezius 
muscle, and, expanding below them, were constricted by them. 
In the case of a great fatty tumour f of the neck, removed by 
Mr. Liston, the operation was made formidable by the lobes of 
fat extending deeply to the trachea and cesophagus. In rare cases, 
fatty tumours may be altogether deeply seated: I found one 
resting on the lesser trochanter of the femur, growing up by the 
side of the pectineus muscle, but not prominent externally. Vogel 
mentions the case of a woman who had several fatty tumours, one 
of which was so closely connected with the nasal bone and the 
nasal process of the superior maxillary bone, that it was necessary 
to remove these with it. Mr. Abernethy also refers to a fatty 
tumour, removed by Mr. Cline, which adhered to the capsule of 
the hip-joint.t In the Museum of the Middlesex Hospital is a 
fatty tumour one and a half inches long, which was removed from 
beneath the tongue, where it looked like a ranula; in the College- 
Museum § is one taken from the substance of the tongue; and 

* Med. Gaz., iv. 348. + Mus. Coll. Surg., No. 190. 


See also Brodie, L ¢.; Simon, Lectures on Pathology; and others. 
No. 1,065. 
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Virchow has related * a case of numerous fatty tumours occurring 
in the nerves and other parts. 

Such are some of the chief facts respecting the structure of this 
kind of tumours. Of their life, I need say little. 

Their development is, probably, like that of the natural fat, and 
in them, according to C. O. Weber,f the gradual production of 
fat cells out of connective-tissue corpuscles may be traced. 

Their growth is usually slow, and without pain or any affection 
of the adjacent parts; but they often grow capriciously, having 
uncertain periods of acceleration and arrest, of which no explana- 
tion can be given. The extent of growth cannot well be measured ; 
for fatty tumours have been cut-out that weighed between fifty 
and sixty pounds, and such as these, after twenty, or even fifty 
years, were still growing, and might have continued to do so as 
long as the patient lived. I believe the largest: in London is that 
in the Museum of St. Thomas’s Hospital, which was removed from 
a man’s abdomen by Sir Astley Cooper, and weighed 37lbs. 10oz.t 
One of the most formidable is that in the College-Museum, re- 
moved by Mr. Liston from a man’s neck,§ where it had been 
growing for twenty-two years. A parallel to it is drawn in the 
splendid work of Auvert.|| 

What degenerations the fatty tumours may be liable to are not 
known ; their diseases have some points of interest. 

They may be partially indurated. The chief mass of a tumour 
may be found with the characteristic softness, pliancy, and in- 
elasticity of fat; but in its substance one or more lumps, like hard 
knots, may be imbedded. So far as I have seen, these depend on 
induration, contraction, and a proportionate increase, of the con- 
nective-tissue of the fat; and the change is probably due to slow 
inflammation of the tumour. It may be sometimes traced to fre- 
quent pressure. A laundress had a fatty tumour, as large as a 
foetal head, above her ilium, and portions of it were as hard to the 
touch as cartilage, and appeared to move so freely in the soft fat- 
tissue about them, one might have thought them loose bodies, 
or fluid within cysts. Where these were, the patient had been in 
the habit of resting her linen-basket. 


* Archiv, B, xi. H. iii. p. 981. 1857. + Virchow’s Archiv. B. xv. p. 61. 1859. 

; Medico-Ohirurg. Trans. vol, ix. p. 440. § No. 190. 

| Obs. Med.-Chir. Tab. li. See, for a list of the t elsewhere recorded, Mr. 
South’s edition of Chelius’s Surgery, ii. pp. 691-2. In the Cleveland (U. 8.) Medical 
Gazette, August, 1859, is an account of a ‘Mammoth Tumour’ of the abdomen and hi 
by Dr. Delamater. It appears to have been composed chiefly of fat, and was estima 
at 276 lbs. weight, 
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. The indurated parts of a fatty tumour may be the seats of bone- 
like formations. This is, I believe, very rare; and I have seen 
only the single specimen in the Museum of St. Bartholomew’s 
Hospital: * but Auvert describes the same change.f 

Cysta, also, may form in fatty tumours. In the case with partial 
indurations just mentioned, I found, in another part of the tumour, 

a cyst with thin and partially calcified walls, which contained .a 
glutinous and greenish oily fluid. I presume it is to tumours of 
this kind that Gluge gives the name of Lipoma colloides. 

Suppuration and sloughing may occur in these tumours: but 
they are on the whole very rare events, except in large pendulous 
tumours, which have grown too large to be effectively nourished 
through their bases of attachment. Pathologically these changes 
have little interest; but in practice they are more important, as 
being almost the only way in which external fatty tumours are 
likely to lead to death. Even in these cases, however, they show 

no real imitation of malignant disease.t I once, indeed, saw a 

case in which the end of a pendulous fatty tumour in a woman’s 
perineum was so ulcerated that it looked like cancerous disease : 
but after a week’s rest in bed, during which the patient mens- 
truated, it lost its malignant aspect. It now acquired (what the 

ulcers over and in fatty tumours commonly present) clean, in- 
verted and over-hanging, wedge-shaped, granulating edges. 

Lastly, respecting the causes of these tumours few things can 
be more obscure. Nearly all knowledge on this point is negative. 

The growth may have followed an injury, and we may call this 

the cause of its formation; but we can give no explanation 

why such an event as an injury, which usually produces only 

a transitory impairment of nutrition, or a trivial inflammation, 
should, in these cases, give rise to the production of a new and 
constantly growing mass of fat. 


Frpro-CeLLoLtar Tumours. 


Under this name I propose to consider the tumours which, in their 
minute structure and their general aspect, resemble the fibro-cellu- 
lar, areolar, or looser form of connective tissue of the body. So far 


* Ser. xxxv. 11. 

t pags = i also by - i Smith in the = sce lrg cdi ix. a 

e possible conjunction of fatty tumours an ignant di seo Sir B. C, 

Brodie’s Lectures, p. 282; and the same on the combination of fatty and mammary 
glandular tumoars. 
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as I know, no general account of them is published. The first 
distinction of them was made, I believe, by Mr. Lawrence,* who 
described an admirable example in his paper on Tumours; and 
they are briefly but accurately described by Mr. Cesar Hawkins,t+ 
as a softer and more elastic form of the fibrous tumour. Miiller,} 
also, refers to them by the name of Cellulo-fibrous tumour; 
Vogel§ by that of Connective-tissue tumour (Bindegewebgesch- 
wiilste), comparing their tissue with that of the cutis; and 
Rokitansky || points to them as a variety of ‘ gelatinous sarcoma.’ 
But these passing references have not obtained for this kind of 
tumour a general recognition, and in many works it is altogether 
overlooked. 

As in the last kind, so in this, we find instances of both out- 
growths and tumours; i.e. of both continuous and discontinuous 
overgrowths. The former are, indeed, abundant and often 
described ; for among them, as being formed chiefly of over- 
growing fibro-cellular tissue, are the most frequent forms of 
polypi of mucous membranes, and of hypertrophies of skin or 
cutaneous outgrowths. 

1. Nearly all the softer kinds of potypi, growing from mucous 
membranes, consist of rudimental or more nearly perfect fibro- 
cellular tissue, made succulent by serous or synovia-like fluid in- 
filtrated in its meshes: the firmer kinds of polypi are formed of 
a tougher, more compact, dryer, and more fibrous or fascia-like 
tissue. Of the softer kind, the best examples are the common 
polypi of the nose: mucous, gelatinous, or vesicular polypi, as 
they have been called. These are pale, pellucid, or opaque- 


* Medico-Chirurg. Trans., vol. xvii. p 14. 

{¢ Medical Gazette, vol. xxi. p. 926. 

¢{ On Cancer, p. 14. 

; Pathologische Anatomie, p. 185. 

| Path. Anat. i. p. 336. Miller and others describe under the name of ‘ Collonema’ 
a tumour such as I have not seen, unless it be an example of very soft fibro-cellular 
tumour. Rokitansky (i. 3385) describes it us a very soft, tolerably clear, flickering 
substance, like gelatine, of greyish-yellow colour. He briefly describes four specimens 
observed by himself. Bruch describes as a genuine example of Collonema what I can 
scarcely doubt, was a very soft fibro-cellular tumour. (Ueber Carcinoma alveolare; in 
Henle and Pfeufer’s Zeitachrift, 1849, p. 356). A description of Collonema by 
Wagner (Virchow’s Archiv, viii. p. 232) confirms this opinion. Virchow, also, regards 
these cases of Collonema as nothing more than tumours formed of very soft connective 
tissue soaked in an albuminous fluid (Cellular Pathologie, Lecture XX.), and Billroth 
(Entwick. der Blutgefiisse, p. 44), states that a Collonema is a connective tissue tumour 
of & gelatinous consistence, the fibres of which are of extreme delicacy. Virchow has 
also described under the name of Schleim-geschwiilste, Myxomata, mucous tumours, 
a set of tumours which correspond in their structure to that. most delicate of all the 
forms of connective tissue, which constitutes the tissue of the vitreous body, Whar- 
toniun jelly of the umbilical cord, and the subcutancous tissue of the embryo, and 
which he names mucous tissue. 


GG 
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whitish, pendulous outgrowths of the mucous membrane of the 
nose,—most frequently of that which covers the middle of its 
outer wall. They are soft and easily crushed, and in their growth 
they adapt themselves to the shape of the nasal cavity, or, when 
of large size, project beyond it into the pharynx, or, more rarely, 
dilate it. As they increase in size, so, in general, does the part 
by which they are continuous with the natural or slightly thick- 
ened membrane become comparatively thinner, or flatter: their 
surfaces may be simple and smooth, or lobed; they often hang in 
clusters, and thus make up a great mass, though none of them 
singly may be large. A clear ropy fluid is diffused through the 
substance of such polypi, and the quantity of this fluid, which is 
generally enough to make them soft and hyaline, appears to be 
increased when evaporation is hindered ; for in damp weather the 
polypi are always larger. Blood-vessels enter their bases, and 
ramify with wide-extending branches through their substance, 
accompanying usually the larger and more opaque bundles of 
fibro-cellular tissue. Cysts full of synovia-like fluid sometimes 
exist within them. 

To the microscopic examination these polypi present delicate 
fibro-cellular tissue, in fine undulating and interlacing bundles of 
filaments. In the interstitial liquid or half-liquid substance, 
nucleated cells appear, imbedded in a clear or dimly granular 
substance; and these cells may be spherical, or elongated, or 
stellate; imitating all the forms of such as occur in the natural 
embryonic fibro-cellular tissue: or, the mass may be more com- 
pletely formed of fibro-cellular tissue, in which, on adding acetic 
acid, abundant nuclei appear. In general, the firmer the polypus 
is, the more perfect, as well as the more abundant, is the fibro- 
cellular tissue. The surface is covered with ciliary epithelium 
exactly similar to that which invests the healthy nasal mucous 
membrane, and supplies the most convenient specimens for the 
examination of active ciliary movement in human tissues.* 


The soft polypi that grow, very rarely, in the antrum, and other 


* An excellent essay on the structure of mncous polypi ‘Ueber den Bau der 
Schleim-polypen’ has been published by Dr. Th. Billroth, Berlin 1866, from which the 
above description of the structure of the nasal polypi may be supplemented with a few 
‘additional particulars. He states that on one occasion he has seen nerve-fibres in a 
nasal mucous polypus, but their mode of termination he could not determine. He has 
also found, as might naturally be expected, the mucous membrane on the surface of 
these polypi to be glandular; but in addition, especially in the —o polypi, he has 
observed the substance of the polypus to a great extent made up of gland structures, 
generally like the nutural glands of the nasal mucous membrane, but sometimes 
modified in shape. 
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cavities communicating with the nose, are, I believe, just like 
these." And those of the external auditory passage are, in struc- 
ture, not essentially different. All that I have been able to examine 
appeared composed of rudimental fibro-cellular tissue ; t but they 
are generally more vascular, firmer, and less succulent than the nasal 
mucous polypi; they are also much more prone to inflammation 
and to superficial ulceration, perhaps through being so often con- 
nected with disease of the tympanum or its membrane. The mucous 
polypi of the uterus are also, I believe, like those of the nose. 

A large, deeply lobed, soft, and nearly clear polypus in the 
urinary bladder, the only specimen I have seen in the recent 
state,{ was composed, in part, of very fine filamentous fibro- 
cellular tissue, and, in greater part, of granular or dim homoge- 
neous substance, with imbedded nuclei. Over the substance which 
these formed, there was an immense quantity of tesselated epi- 
thelium, with large scales, like those of the epithelium of the 
mouth: indeed, so abundant was this, that it formed the chief 
constituent of the smaller lobes of the polypus. Once, also, I 
have been able to examine a polypus of the rectum, which, being 
soft and succulent, might have been classed with these; but it 
was composed almost entirely of gland-textures. It was like a 
disorderly mass of such tubular glands, lined with cylindriform 
epithelium, as are found in the mucous membrane of the rectum. 
These were heaped together with some intersecting fibro-cellular 
tissue, and with abundant viscid fluid like synovia or thin mucus. 
The polypus was spheroidal, about two-thirds of an inch in 
diameter, and attached by a pedicle nearlyan inch long to the 
anterior wall of the rectum: it received so abundant a supply of 
blood through the pedicle, that I think excision would have been 
very unsafe, unless I had first tied the base of the pedicle.§ 


_ * See Schuh, Pseudoplasmen, p. 75. Billroth (p. 14) describes and figures a good 
instance of polypus of the antrum, which he considers to be a very rare affection. 
But Luschka (Vischow's Archiv, B. iv. p. 419, 1866), states that these polypi are not 
80 rare as is usually supposed. He has found them five times in about sixty bodies 
examined. He considers them to be hypertrophies of the sub-mucous connective 
tissue covered with the mucous membrane. Forster has given beautiful figures illus- 
trating the structure of a polypus from the antrum, in pl. 26 of his Atlas. 

_ t M. Lebert says the specimens he has observed were composed of fibro-plastic 
tissue. Professor Baum tells me hé has generally found the surfaces of aural as well as of 
nasal polypi covered with ciliary epithelium. Meissner, Billroth, Férster, and the Editor, 
have also seen ciliated epithelium on the surface of aural polypi, and both Billroth and 
Forster (Atlas. Taf. xxxv.), have found distinct and tolerably large papille on them. 

t It is in the Museum of St. Bartholomew’s, and is described by Me Savory in the 
Medical Times, July 31, 1862. Mr. Birkett has, in Trans. Med. Chi. Soc. vol. xii. 1858, 
described » polypus of the bladder which ‘resembled in every anatomical particular 
the succulent fibreus growth termed nasal polypus.’ 

§ Other cases of mucous and glandular polypi of the rectum may be found recorded 
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A52 CUTANEOUS OUTGROWTHS, 


2. The best examples of Curanrous Ourerowrus, of which, as I 
have said, a second division of the fibro-cellular outgrowths is 
composed, are those which occur in the scrotum, prepuce, labia, 
nymphe, clitoris and its prepuce.* These, which reach their 
maximum of growth in the huge ‘elephantiasis scroti’ of tropi- 
cal countries, consist mainly of overgrowing fibro-cellular tissue, 
which, mingled with elastic tissue, and with more or less fat, 
imitates in general structure the outer compact layer of the cutis. 
Their tissue is always closely woven, very tough, and elastic; in 
some cases it is compressible and succulent, as if anasarcous, and 
it yields, on section, a large quantity of serous-looking fluid; in 
others, it is much denser, interlaced with strong, shining bands, 
like those of a fascia; in others, it is meshed with interven- 
ing lobes of fat; and in others, is uniformly solid and glistening, 
yellowish, or with an ochre tinge, like udder. The minute textures 
are, however, I believe, essentially the same among these diversi- 
ties of general aspect; they are, in various proportions, the usual 
textures of the cutis and subcutaneous tissue, excepting (so far at 
least as present observation extends) the smooth muscular fibres. 
The diversities of external form are more numerous. In some, as, 
most commonly, on the nymphz and prepuce of the clitoris, the 
masses are suspended by comparatively narrow pedicles; thus, 
also, are suspended most of the small cutaneous outgrowths that 
are common on the trunk and limbs; in some the bases are very 
broad, as in the nose, in which, moreover, the growth of skin is 
generally associated with acne and dilatation of its minute blood- 
vessels ; {n some, as in the elephantiasis scroti, a large extent of 
skin appears uniformly affected. Again, in different instances, 
they are lobed, or less deeply subdivided, or smooth or warty on 
their surfaces; healthy or darkened epidermis covers them; and 
the sebaceous glands and hair follicles sinking beneath their 


by M. Forget in the Union Medicale, June 21, 1853: by Harpeck in a pamphlet ‘De 
polypis recti,’ 1855; by Forster in his Atlas, Taf. xxv. and by Billroth in the essay 
already quoted. The last-named observer has also described cases of mucous polypi 
of the larynx and trachea, of the female urethra and of the uterus. He refers also 
to two cases of mucous polypus of the lacrymal sac. 

Polypi of the vagina should also be classed along with the above, as examples of 
ae polypi. Bir C. ht has stated that ne pe a seen a single little mucous 

8 & ed to an a, or some of the wall of the vagina in children, 

Uhr at birth, or in eee if, i 

* J suppose that the disease named Molluscum simplex should be classed with these ; 
but Ihave never seen a good instance of it. The best accounts that I have read are 
by G. Simon: ‘ Die Hautkrankheiten,’ p. 50 and 219, and Jacobovics; Du Molluscum. 
Another form of disease sometimes thus named consists in marbid changes of very 
numerous hair-follicles. See a case by Dr. Beale in Trans. Pathol. Soc. vi. 313. 
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surfaces, as in the healthy skin, are not unfrequently considerably 
enlarged. In the elephantiasis of the extremities and of the 
scrotum, not only the isolation, but even the circumscribed ap- 
pearance, of a tumour is lost; the affection is classed with the 
diseases of the skin rather than with tumours, and, in morbid 
anatomy, is, perhaps, not to be distinguished from the conse- 
quences of chronic or repeated inflammations of the integu- 
ments. In all cases, however, let the external form be what it 
may, there is such uninterrupted continuity between the several 
tissues of the overgrowth and those of the healthy cutis, that 
the disease might be taken as the type of the ‘continuous over- 
growths.’ * 


Fisro-CELLULAR Tumours, properly so called, are much rarer 
than the outgrowths of the same texture which I have just de- 
scribed. They are also rare, in comparison with other tumours; 
and this is singular, considering the abundance of the fibro-cellu- 
lar tissue naturally existing, its general diffusion, its easy forma- 
tion after injuries, in disease, and even in and about other tumours, 
I can in no wise explain the fact; but it is certain that for ten 
tumours formed of fat or cartilage (tissues which are rarely pro~- 
duced in other diseases), we do not find more than one formed of 
fibro-cellular tissue. 

The form in which the fibro-cellular tumours are most fre- 
quently seen is that of oval or round masses of soft, elastic, close, 
and pliant tissues, smooth and uniform, or, when they grow among 
yielding parts, deeply and variously lobed. Their exterior surface 
is connected with the adjacent parts by a capsule of connective 
tissue, which generally splits readily. When handled they feel 
peculiarly tense and elastic; their outer surface may shine like a 


* ‘Well-marked specimens of cutaneous outgrowths are in the Museum of the 
College, Nos. 2,283 to 2,290, 2,466-7 ; 2,708to 2,714; and in that of St. Burtholomew’s, 
Ser. xi. 18, 19; Ser. xxviii. 18; and Ser. xxxii. 36, 37. I lately cut one from a man’s 
nates (a very unusual place of growth), which weighed upwards of eight pounds. It 
had been growing for twenty years, and formed a great pendulous mass, on which he 
used to sit: its base covered the whole region of the glutei muscles. As examples of 
cutaneous outgrowths, ought also to be cnumerated those cases of a peculiar form of 
tumour of the skin which Professor Valentine Mott has described by the name of 
‘Pachydermatocele’ in the Med. Chi. Trans. vol. xxxvii, 1854. Of the five cases 
recorded, one returned twice after removal. Other cases of cutaneous outgrowths 
are recorded by Mr. O. Pemberton in Med. Times and Gaz. July 1856. 

With the cutaneous outgrowths ought perhaps to be included those curious cases 
which constitute the Keloid of Alibert, and which appear to consist of a fibrous 
development in the subcutaneous areolar tissue. Fuller information on this subject 
may be found in Dieberg’s pamphlet ‘De Tumoribus Celoidibus,’ Dorpat 1852, and in a 
paper by Dr. Addison in Trans. Med. Chi. Soc. vol. xxxvii. 1854. 
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thin sac full of fluid. On their sections we see opaque white 
bands, intersecting a shining succulent basis-substance of serous 
yellow or greenish yellow tint, Through this basis the bands 
course in circles or wavy lines, or form complete partitions; or, 
in the smaller lobes of the tumour, they run without order, only 
forming white marks on the yellow ground-colour, but giving no 
appearance of grain, or of regularly fibrous structure. 

The peculiar yellow colour of the basis-substance of these 
tumours makes them look at first like fat; it is due, however, not 
to fat, but to a serous, or synovia-like, or very viscid, fluid, which 
is infiltrated through the substance of the tumour. The mass is 
just like anasarcous areolar tissue; most of all like the subcuta- 
neous areolar tissue of the back, as one sees it dissected in a 
dropsical body. Whensuch a tumour is cut through or sliced, the 
clear yellow fluid oozes from it, or may be abundantly pressed out; 
in alcohol the same fluid coagulates; in both cases, the filamentous 
tissue contracting, becomes denser and more compact, and more 
uniformly opaque white, like that of the softer varieties of fibrous 
tumour. It is to these last-named tumours, indeed, that the 
fibro-cellular have the nearest relations, and into them that they 
‘pass’ through gradational specimens; but there is just the same 
difference, as well as just the same relation, between these kinds of 
tumours, as there is between the natural fibro-cellular and fibrous 
tissues; and there is a similar propriety in distinguishing them. 

Examined with the microscope, the fibro-cellular tumours display 
the filamentous tissue or appearance characteristic of that after 
which they are named. In many cases, or in many parts, parallel, 
soft, undulating filaments are found collected in fasciculi, which 
interlace, and from which single filaments can often be traced out 
(fig. 52); or, where this is not seen, the texture looks filamentous, 
through markings or wrinkles of the surface of a more homoge- 
neous substance. The best developed and most filamentous tissue 
is in the intersecting white bands: but similar tissue is usually 
present everywhere. In many instances abundant nuclei appear 
among the filaments, or imbedded in the more homogeneous 
substance, and acetic acid rarely fails to bring into view such 
nuclei in crowds, In many, also, cells like those of granulations, 
and others elongated and attenuated, appear as if in process of 
development into filaments. 

The homology of these tumours, in respect of tissue, is thus as 
perfect as that of the fatty tumours. In chemical analysis they 
may yield gelatine from the well formed fibro-cellular tissue; but 
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I believe they yield much more albuminous matter from their 
imperfectly developed tissue, and from the serous fluid that is 
soaked in them. 


Fic. 62,* 





In general, there is nearly complete uniformity through the 
whole mass of one of these tumours. Oftentimes, however, 
different portions are more 
or less odematous (if I may 
so call them); and, which is 
more remarkable, portions of 
cartilage, sometimes partially 
ossified, may be found in or 
over them. I have thrice 
seen this. In the first case 
nodules of cartilage were em- 
bedded in a fibro-cellular 
tumour that grew in the ball 
of the great toe; in the second 
(a similar tumour from the 
thigh) (fig. 53), a portion 
of its surface, and one of its 
chief partitions, were formed 
with cartilage partially ,ossified; in the third, a similar tumour 
from the thigh was thinly, but completely, encased with bone.{ 





* Microscopic elements of 4 fibro-cellular tumour, with cells in various stages of 
elongation and attenuation. Magnified about 450 times. 

T Section of a fibro-cellular tumour intersected with cartilage and partially encased 
with bone: reduced one-half. Described above, and p. 461. 

} All these specimens are in the Museum of St. Bartholomew's Hospital. 
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Moreover, besides these differences dependent on mixtures of other 
tissues with those proper to the tumours, some may be found 
which are due to parts of the tumour being immature or im- 
perfectly developed, and from this imperfect state degenerate. 
I have lately seen two such specimens, of which one was removed 
from the inner and deeper part of a gentleman’s ham by Mr. 
Lawrence; and the other, seated between the superficial and 
deep muscles of a woman’s fore-arm, was removed by Mr. Gay. 
The former was of three years’, the latter of two years’, growth. 
Both were of oval form, deeply lobed, very soft, loosely connected 
by a thin capsule with the adjacent healthy parts, and about eight 
inches in chief diameter. Partitions, proceeding from the capsule, 
and including large blood-vessels, intersected the tumours, which 
were mainly composed of a bright serous-yellow, flickering, but 
tenacious substance, half pellucid, like size-gelatine. Opaque-white 
lines traversing this substance, gave it the general appearance of 
the softest and most succulent fibro-cellular tumours, or of the 
common mucous polypus of the nose. 

These characters, which were common to large portions of both 
tumours, were, however, in sume lobes of each, widely deviated 
from. In the tumour from the ham, some lobes were suffused 
and traced over with bright crimson and vermilion tints, and 
looked like lumps of size and vermilion ill-mixed for an injection. 
Other lobes had patches of buff-coloured or ochrey soft shreddy 
substance, or consisted almost wholly of such a substance. In the 
tumour in the fore-arm there was less appearance of vascularity, 
but the ochrey substance was more abundant, and parts of some 
lobes seemed liquefied in a turbid thick fluid of ochre or buff- 
yellow tint. In other portions it had a greenish-yellow hue, as if 
infiltrated with dried-up pus; in others, it was nearly white and 
brain-like; in others, it had mingled shades of pink and grey. But 
various as were the aspects of these tumours, so that with the 
naked eye it would have been extremely difficult or impossible to 
discern their kind, yet, in all parta, they showed microscopic 
structures characteristic of the fibro-cellular tissue in an immature 
state. Serous or synovia-like fluid oozed from them, but none 
that was pulpy or cream-like. The serous coloured parts consisted 
mainly of well-formed fibro-cellular tissue, or of a clear imperfectly 
fibrillated blastema, with closely imbedded corpuscles, like nuclei. 
Many of these corpuscles were clear, but many were granular, as 
if with fatty degeneration, or appeared changed into small granule- 
masses. In the buff and ochre-coloured parts, similar tissue or 
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blastema was sprinkled over, or was quite obscured, with minute 
shining black-edged molecules, like oil-parti¢les, and with drops 
of oil. In other parts, some nuclei appeared like those of very 
soft cartilage; in others crystals of cholestearine were mingled with 
the oily matter. In the greenish-yellow parts, also, were corpuscles, 
like shrivelled pus-cells, mixed with fatty particles and débris; 
and again, in other parts, cells elongated like those of granulations. 

No specimens could illustrate better than such as these the 
necessity of learning, as I have already said, to distinguish, in each 
tumour, the exceeding varieties presented in the phases of develop- 
ment of premature degeneration and of disease. 


The most frequent seats of fibro-cellular tumours appear to be 
the scrotum, the labium or the tissues by the side of the vagina, 
and the deep-seated intermuscular spaces in the thigh and arm. 
They may occur, probably, in many other parts; but either they 
particularly affect these, or else a singular chance has shown them 
to me in these situations with unusual frequency. 

In the scrotum I have been able to examine two cases, and have 
found records or notices of many more. The first case is represented 
in a large specimen in the Museum of St. Bartholomew’s, and in a 
drawing made shortly after the parts were removed. The patient 
was a carpenter, 74 years old; and, when he was under Mr. Stanley’s 
care, the tumour had existed four years. It was a huge mass, 
about a foot long, and six or seven inches wide, filling the scrotum, 
and drawing over it all the adjacent integuments. A collection of 
fluid, like a hydrocele, was at its lower part, a large hernial sac 
was above it, and the scrotum was thick and cedematous. The 
obscurities these complications threw upon the diagnosis of the 
tumour, the doubt how far the hernial sac might extend, the 
patient’s age, and his aversion from any operation, were sufficient 
to dissuade from active interference. 

The patient died about half a year after leaving the hospital. 
The tumour had attained the weight of twenty-four pounds; the 
testicle, with a distended tunica vaginalis, lay pressed-down below 
it, and the hernial sac was quite clear of it above. It was easily 
separable from the sutrounding tissues, into which many lobes 
extended far from the chief mass, and on section appeared parti- 
tioned into lobes of various sizes and shapes. It had all the 
characters which I have described as belonging generally to these 
tumours, varied only by the unequal collections of blood or of 
serum, or by its various firmness of texture in its several portions. 
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A similar case was brought to St. Bartholomew’s by Mr. C. R. 
Thompson, to whom I am indebted for the history. The patient 
was a parish-clerk, 70 years old, a sickly-looking man, and the 
tumour had been nine years in progress before his death. It was 
first noticed as a hardness just above the testicle; but as it con- 
stantly increased in size, it filled the whole scrotum, displacing 
the adjacent integuments, and looking at first sight like an enor- 
mous hydrocele. Its surface was uneven and lobed, in some parts 
feeling hard and brawny, in some soft and fluctuating. For many 
years it was inconvenient only by its size and weight; but, about 
a month before death, one of its prominent parts sloughed, and 
hemorrhage took place from it. After this, more extensive 
sloughing took place, and more considerable hemorrhage, and the 
patient sank. 

The tumour had the same characters as the last, except in the 
part that was sloughing, which was denser and more compact, 
and of a dark blood-stained colour, like congested liver. This 
might have been thought cancerous; but with the microscope I 
found only fibro-cellular tissue infiltrated with inflammatory 
exudation and blood; in other portions, unmixed fibro-cellular 
tissue.* 

To these cases I might add one related by M. Lesauvages,f in 
which the tumour, in a man 70 years old, weighed at least 
44 pounds, and was of such size that, as the patient sat with it 
resting on his thighs, it reached to his sternum and beyond his 
knees. And another of the same kind is related by Dr. O’Ferrall, 
which he removed successfully; but, excellent as the surgery of 
this case was, its pathological completeness is marred by the 
suspicion that a small portion of it was of cancerous structure, and 
by the finding of a ‘solitary, hard, circumscribed tuber’ in the 
patient’s liver, when, some months after complete recovery from 
the operation, he died with phthisis.{ 


fa The two foregoing cases are published by Mr. Thompson in the Medical Gazette 
ay 30, 1851. 

f Archives Gén. de Méd. t. ix. p. 212, 1845. M. Lesauvages refers to another 
very probable case in which Bayle removed the tumour. It was of three or four 
years’ growth, and as large as a head. The patient died, without return of the 
disease, seven or eight years afterwards, 

{ Iam indebted for these particulars, beyond what were published in the Dublin 
Journal of Medical and Chemical Science, vol. i 1846, to the kindness of Dr. O’Ferrall. 
Mr. Curling (On Diseases of the Testis, p. 61) refers to two cases of small ‘fibrous’ 
tumours removed from the scrotum, in one of which the tumour was supposed to be a 
third testicle. These were probably of the kind here deseribed. So, probably, were 
those referred to by Schuh (Pseudoplasmen, p. 69), in one of which a fatty tumour 
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Of the similar tumours growing by the vagina, the best instance 
that I know is that recorded by Mr. Lawrence.* A portion of 
the tumour is in the Museum of St. Bartholomew’s Hospital; and, 
though altered from its first condition, it proves the identity of the 
disease with that of which I have been speaking. 

The patient was a lady, 28 years old, and the tumour, suspended 
from the labium and buttock as far as the coccyx, reached near to 
her knees, was as broad as her two thighs, and measured 32 inches 
in its greatest circumference. It had been growing four years, and 
produced no inconvenience except by its weight and bulk. It was 
soft and lobed, and the skin was loosely connected with it. Mr. 
Lawrence removed the greater part of this tumour; but a portion 
which advanced into the labium and along the side of the vagina 
could not be eradicated: this was therefore cut across; and, when 
it had grown again, was removed in a second operation two years 
afterwards. The patient then recovered perfectly, and is still 
living, without any return of the disease, more than twenty years 
after the operation. Mr. Lawrence’s account of the tumour, and 
its present appearance, leave no doubt that it was of this fibro- 
cellular kind. 

A similar specimen, weighing more than 10 pounds, was removed 
by Mr. Liston from a patient 30 years old, in whom it had been 
growing many years, and a portion of it is in the Museum of the 
College (No. 2,715). Many of smaller size have been removed 
from the same part;f and I have met with two which have pre- 
sented the same disease in another phase. 

A woman, 34 years old, had a tumour pendulous from the right 
wall of the vagina and the right nympha. It was a large flask- 
shaped mass, about five inches in diameter, attached by a pedicle 
about one inch and a half in length and thickness, over the upper part 
of which the orifice of the urethra was arched. All the lower part 
of the tumour was sloughing, and discharging an offensive ichorous 
fluid. The upper half was covered with healthy mucous mem- 
brane, and felt uniformly tough, pliant, and elastic. 


was combined with one of several ‘fibroid’ tumours in a scrotum. Other cases in the 
scrotum are also described by Mr. Hutchinson in the Med. Times and Gazette, 
December 31, 1853. And in the Lancet, July, 1856, is recorded a case in the practice 
of Mr. Fergusson whero the tumour recurred in the scrotum. 

* Medico-Chirurgical Transactions. vol. xvii. p. 11. 

t Mr, Lawrence, 1. c., refers to one by Mr. Earle. Cases are also described by Sir 
B. C. Brodie, Med. Gaz. vol. i. p. 484; Mr. Casar Hawkins, Med. Gaz., vol. xxi. p. 
925; Mr. Curling, ees of the Pathological Society, Part ii. p. 301; sand 
(probably) by Dr, O’Ferrall, Dublin Journal, vol. i. p. 620, and vol. iv. p. 887. A 
specimen from a case by My. Keate is in the Museum of St, George’s Hospital. 
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The patient had noticed this disease for three or four years. It 
began as a tumour, projecting into the vagina from beneath its 
right wall, and in this situation acquired a large size before it 
protruded externally. It was punctured, and then grew more 
rapidly ; but the protrusion did not take place till about ten days 
before I saw the patient. After this protrusion it enlarged very 
quickly, and, with the sloughing, the general health suffered 
severely. I removed the tumour eighteen months ago, dissecting 
it out with little difficulty, and the patient, I believe, remains 
well. 

It presented a well-marked instance of a very cedematous and 
sloughing fibro-cellular tumour, and microscopic examination found 
abundant inflammatory exudation mingled with the rudimental 
fibro-cellular tissue. 

At nearly the same time I saw a case essentially similar to this; 
but the tumour was suspended from the labium, and the patient 
was about 60 years old. And this last fact is, perhaps, worth 
notice; inasmuch as, with this exception, all the cases of the fibro- 
cellular tumour by the vagina that I have met with have occurred 
in young women, while all the similar tumours in the scrotum have 
been in old men. 

The occurrence of such tumours as these in the scrotum and 
labium may make it necessary that I should particularly say they 
are not the same disease as are the cutaneous growths which form 
the pendulous tumours—the elephantiasis, as it is sometimes called 
—of the same parts, and which I have already briefly described. 
The main differences are :—Ist. That these fibro-cellular tumours 
may be separated or enucleated from the tissues among which they 
lie; whereas the cutaneous growths have no definite boundary, 
but are continuous with the proper tissue of the scrotum, or labium, 
or nympha: the two diseases have the common differences between 
tumours and outgrowths. 2nd. In the growth of the fibro-cellular 
tumours, the surrounding parts, including the skin, or the mucous 
membrane, grow in adaptation to the tumour, but often defectively, 
or, at the most, only normally; but in the cutaneous outgrowths 
all the tissues take part, and the proper tissue and appended organs 
of the cutis are nearly as much exaggerated as the fibro-cellular 
substance. And 3dly. In the tumours, fibro-cellular tissue is the 
highest form attained, or, at most, a small quantity of elastic tissue 
is mingled with it; but, in the outgrowths, all the component 
structures of the skin and subcutaneous tissue are increased. 

The two diseases are thus different. Still, the fact is significant 
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that the parts most liable to the cutaneous outgrowths are also 
those in or near which the fibro-cellular tumours most fre- 
quently occur ; and it may Be noted that, among those parts in 
which fatty tumours are most rare, the fibro-cellular are the most 
common. 


For examples of fibro-cellular tumours removed from deep inter- 
muscular spaces, I may refer to two specimens already described, 
and to two others in the Museum of St. Bartholomew’s Hospital. 
One of these was removed twelve years ago, by Mr. Stanley, from 
an elderly man: it lay under the vastus internus muscle, and was 
easily dislodged from the cavity in which it was imbedded: it was 
a smooth, spheroidal mass, thinly incapsuled, and the bright yellow- 
ish colour of its surface made it to be regarded as a firm-textured 
fatty tumour; but the microscope found little or no fat in it, and 
its present aspect leaves no doubt of its nature. The patient died 
after the operation, and had no similar disease in other parts. 

The second of these specimens was removed, by Mr. Savory, 
from beneath the tensor vaginz femoris of a man 38 years old. 
It was of uncertain date, but had been observed about five months : 
it was firm, elastic, smooth, moveable, and painless. In the opera- 
tion it was easily removed from its resting-place on the rectus muscle 
and the inferior spine of the ilium; the patient recovered perfectly, 
and has remained well for nearly two years. 

This tumour was a smooth oval mass, measuring about 5 inches 
by 34. Both in general aspect and in microscopic characters it 
might have been taken for a type of the species, except for the 
peculiarity of its being at one end capped with a layer of cartilage 
and cancellous bone, and having nodules of cartilage set along the 
course of one of the chief partitions between its lobes (fig. 53). 

To these specimens I may add another, in the College Museum, 
of which Mr. Hunter has left the record that it was taken from 
the thigh, and had been supposed to be an aneurism.* 


These seem to be the most common seats of the fibro-cellular 
tumours, but I have preserved specimens from other parts. One 
was removed by Mr. Stanley from the sole of the foot, where, 
surely, we might have expected a fatty rather than any other 
tumour. The patient was a healthy man, 41 years old, and the 

* Two remarkably good cases have been recorded by Sautesson in Hygeia (trans- 


lated in Dublin Journal, vol. xx.). They lay just external to tho peritoneum, between it 
and the rectus and transversalis muscles, and both were examples of very rapid 


growths 
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deeply bilobed and very prominent tumour layin the subcutaneous 
tissue over the metatarsal bones, with small lobular prolonga- 
tions extending among the deeper-seated tissues. It was of 
eight years’ growth, and nodules of cartilage were imbedded in 
the pliant and cedematous fibro-cellular tissue of many of its 
lobules. 

Another of these specimens was removed by Mr. John Lawrence, 
with the testicle, within the tunica albuginea of which it appears 
to be entirely enclosed. The patient was a healthy-looking man, 
37 years old, and the tumour had, in seven years, grown to a 
measurement of nearly six inches by four. When first removed, 
it was to the eye exactly like a fatty tumour, but it contained no 
fat, and was a typical specimen of fibro-cellular tumour in a very 
cedematous or anasarcous state. 

A third was removed from over the upper part of a girl’s 
saphena vein, by Mr. Skey. It was completely encased in bone; 
but its mass was perfect soft and elastic fibro-cellular tissue. 

A fourth specimen is a tumour which I removed from the orbit 
of a man 40 years old, in whom it had been growing for about 
eighteen months. It has the general and microscopic characters 
of the species, but is very soft, and is composed of a cluster of 
small masses, looking almost like a bunch of small gelatinous 
polypi of the nose.* 

A fifth is an oval bilobed tumour, about half an inch in dia- 
meter, which I removed from a young man’s tongue, in the 
very substance of which, near its apex, it had been growing for 
three years. It was firmer than most of the others, yet suc- 
culent, and formed of an obscurely filamentous tissue, abundantly 
nucleated. 


The specimens to which I have now referred will be sufficient, 
I think, to justify the giving a distinct name to the kind of 
tumour of which they are examples. There may be found, indeed, 
many specimens that will connect these with fibrous tumours; but, 
as I have already said, if we may, among the natural tissues, dis- 
tinguish the fibro-cellular, areolar, or looser, from the fibrous, 


* Three cases of tumour in the orbit, which, I think, must have been like this, are 
described by Schuh (p. 63) under the names ‘ Zellgewebsschwamm,’ ‘ Fungus cellulo- 
sus, Besides the specimens above described, which are all in the Museum of St. 
Bartholomew's, I have seen two removed from the scalp, both of which, before re- 
moval, were supposed to be cutaneous cysts. A tumour removed by Dr. Hump 
(Lectures on Surgery, p. 187) from a finger, and one described by Lebert (Phys. 
Pathol, t. ii. p. 178) as a fibrous tumour of the neck, were probably of this kind. 
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tendinous, or denser form of connective tissue, s0 should we makea 
corresponding distinction of the tumours that are respectively like 
them. 

I need only add a few words respecting the general history of 
these tumours. They have been found, I believe, only in or after 
the adult period of life, and in persons with apparently good 
general health. Their causes are wholly unknown. Their de- 
velopment appears to be like that of the natural fibro-cellular 
tissue, and I have often found in them abundant cells lengthening 
and attenuating themselves as in the organizing of lymph or 
granulations. These I am disposed to regard as proper rudimental 
parts of the growth; for they are often peculiarly well marked, 
and have no appearance of being produced in disease. 

The growth of these tumours is quick, in comparison with the 
average rate (so far as we can roughly estimate it) of innocent 
tumours. They often enlarge very quickly; but this enlargement 
is probably not growth, but swelling, through increase of the 
cedematous effusion (and this difference between growth and 
swelling may be usefully remembered in the diagnosis of many 
tumours). The growth is usually painless; but about the vagina 
is apt to be too rapid for the superjacent tissues. Its possible 
extent is very great. I have mentioned one tumour of 44 pounds 
weight, and another of 24 pounds, which was still growing. 

Of the diseases of these tumours nothing has been yet observed, 
except the sloughing and suppuration that occurred in one of the 
cases I have mentioned. As to their nature, all that has been 
said implies that they are completely innocent; and I have seen 
no sufficient reason to doubt that they generally, or always, are 
so. Once, indeed, I think such a tumour recurred after removal ; 
and once, in the testicle, a small growth of medullary cancer 
existed near, but separate from a large fibro-cellular tumour: but 
these are the only suspicious cases I have known." 


* Of late years some attention has been directed in Germany to a form of tumour 
characterised by possessing as its peculiar elements perfectly hyaline, structureless, 
bladder-like and cylindrical bodies, from many of which cactus-like sprouts or vege- 
tations arise. The priority of discovery would appear to rest with H. V. Meckel, 
though the first published cases in which the peculiarities of the tumour were indicated 
are by W. Busch (Chir. Beobacht. Berlin, 1854), and by V. Graefe (Archiv. B. i. p. 
416). Billroth was, however, the first to give any detailed account (Untersuch. iiber 
die Entw. der Blutgefiisse, Berlin 1866) of the structures contained in this form of 
tumour, and owing to the numerous cylindrical hyaline structures in it, he proposed the 
name of Cylindroma, cylinder-tumour. The case which he examined was that which 
had previously been described by Busch. H. V. Meckel, from a supposed affinity between 
the cylindrical bodies and cartilage, gave the tamour the name of Schlauch-Knorpel- 

eschwulst—eylindrical cartilaginous tumour (Charité Annalen, vii. Jahrgang, 8. 96). 

. Another case has sirce beén described by Volkmann (Virchow's Archiv, B. xii. p. 293, 
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Painrut Svuscvurangous TuMours, 


A group of tumours, peculiar for the pain with which they 
are connected, is thus named, and is so remarkable as to justify 
giving a description of them separate from that of the fibro-cellular 


1857), and Forster has described and illustrated a fifth and a sixth case in his Atlas 
of-pathological microscopic anatomy. 1869. Taf. xxx. p. 47. 

The tumour in the case described by Busch and Billroth, occurred in a man, wt. 
twenty-two, strong and healthy and of a healthy family. It appeared in the fossa 
lachrymalis of the right orbit, and about three years afterwards was removed by an 
operation. In about five months it reappeared and was again removed. Both these 
tumours were examined by Busch; the first was looked upon simply as a hypertrophy 
of the lachrymal gland, but in the second the peculiar cylindrical structures were 
observed. The tumour recurred and was removed five times after the second operation, 
and at length the patient died about six years after its first appearance. No post- 
mortem examination was made. Tho five last tumours were examined by Billroth, 
and it is from them that he draws up his account of the structure. They were com- 
posed of larger and smaller lobules, tolerably elastic in consistence, each lobule being 
invested by a capsule of connective tissue. The tumours on section had a distinctly 
mesh-like structure, some of the meshes being as large as a pea, others very much 
smaller. This arrangement was produced by a network of connective tissue in which 
blood-vessels were imhedded. The contents of the meshes were of a clear yellowish- 
red colour, readily breaking down and sometimes even of a pap-like consistence. 

When examined microscopically a branched and ramifying system of glassy-clear, 
extremely transparent, pale cylinders, was seen, which frequently anastomosed, pre- 
sented many varicosities, and often swelled out into rounded knob-like masses at their 
extremitics. These Billroth called the hyaline cylinders. At other times clear, glassy, 
isolated globular or bladder-like structures were visible. Volkmann described in his 
case the hyaline cylinders as not unfrequently radiating from a common globular 
centre, and giving off branches in a cactus-like manner. He and Forster consider 
that the cylinders and globules have a definite membrane around them, but Billroth 
doubts if any such membranous investment exists. Whilst numbers of these bodies 
possessed no differentiation of structure in their interior, and according to Volkmann 
were often hollow and with fluid contents, some had extending along their axes 
branched, star-like or spindle-shaped cells, with pale but distinct nuclei, others had 
a fine string of delicate connective tissue running down the interior, whilst others 
again were packed fall of roundish granular cells, and these last Billroth termed cell- 
cylinders. These cell-cylinders had very much the appearance of the follicles and 
tubes of glands, and were at first mistaken for them. The hyaline cylinders and 
cell-cylinders interlaced with each other, and formed together a trabecular arrange- 
ment, in the meshes between which trabecule crowds of small, round, oval, or polygonal 
cells were imbedded. Billroth described in some of the hyaline cylinders the develop- 
ment of blood-vessels by the coalescence of spindle-like cells, an observation which has 
been confirmed by Forster. 

The characteristic cylindrical and globular structures are now mostly regarded as 
belonging to that softer, modified, and more rudimental form of connective tissue which 
has béen recently named mucous tissue. Volkmann considers that the globules are formed 
by the enlargement of pre-existing tissue cells into transparent ball-like masses, and that 
from these, as from a mother-cell, the hyaline cylinders branch out by a system of 
lateral sprouting. In these cylinders and globules a process of cell-formation may go 
on from the old cell nucleus, by endogenous cell multiplication, until they become 
packed with small cells. : 

Although the structures now described were at first thought to be characteristic of 
a distinct form of tumour, yet the later observations hardly appear to bear out the 
original supposition. The cases on which Volkmann and Forster founded their des- 
criptions were ey spreading cancroid ulcers with which the characteristic hyaline 
cylinders and globules were incorporated, from which circumstance the latter describes 
the tumours by the name of mucous cancroids (Schleim-Cancroids). Billroth himself, in 
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and fibrous tumours, with which, considering their other cha- 
racters, the chief examples of them might be placed, 

The painful subcutaneous tumour, or tubercle, has been often 
well described in relation to its general characters.: Its intense 
painfulness was too striking to escape observation. It was described 
by A. Petit, Cheselden, Camper, and others; but the first, and to 
this time the best, general account of the disease, drawn from 
many instances, was given by Mr. William Wood, in 1812.* 
Dupuytren added many instances to those which he copied from 
Mr. Wood's paper, and made the disease much more widely known.f 

The especial seat of growth of these little tumours is, as their 
name implies, in the subcutaneous areolar and adipose tissue. 
They are most frequent in the extremities, especially the lower: 
very rarely they occur on the trunk, or the face.{ They are about 
four times more frequent in women than in men; they rarely, if 
ever, begin to form before adult life, or after the commencement 
of old age. It is seldom that local injury, or any other cause, 
can be assigned for their occurrence. The tumour usually lies just 
beneath the skin, scarcely prominent; it has a capsule loosely 
connected with all the surrounding parts, unless it be to the cutis, 
to which it may be tightly fixed, and which, in such cases, is gene- 
rally thin, tense, polished, and like a superficial scar. Sometimes 
the small blood-vessels of the skin over and around the tumour 
are enlarged and tortuous, like those near a cutaneous nevus; 
but, else, all the adjacent parts appear healthy. 

Tumours of this kind rarely exceed half an inch in diameter ; 
they are usually spheroidal, oval, or cylindriform; they are firm, 
nearly hard, tense, and very elastic, Their outer surface is usually 
a later communication ‘On Tumours of the Salivary Glands’ (Virchow's Archiv. 1859), 
states that he has not unfrequently found, in tumours of the parotid, structures cor- 
responding to those described by him in Cylindroma. He is now, therefore, with 
Forster, disposed to regard the cylinders an Jala as growths of mucous tissue, 
which may combine with the textures of other forms of tumours. 

It is in accordance with the view that these structures are closely allied to the 
more rudimental forms of connective tissue, that this account of them has been inserted 
a8 an appendix to the description of the fibro-cellular tumours. Any classification, 
however, at present adopted, must be regarded as merely provisional, the number 
of cases, up to this time recorded, in which these structures have been met with, being 
too few, and the conditions which determine their formation being too little understood, 
to permit one to come to a final conclusion. It may have happened that, in some of the 


examples of the fibro-cellular tumours described in the text, the peculiar cylindrical 
structures may have existed, though, through imperfect examination, they were not 
r 


* Edinburgh Med. and Surg. Journal, viii. 1812. Mr. Wood first gave these 
tumours the appropriate name which they have since borne. 

+ Lecons Oralea, i. 6580, He named them fibro-cellular encysted tumours, 

{ One is thentioned by Mr. Caesar Hawkins, as removed from the chesk by Sir 
B. C. Brodie (Medical Gatette, vol. xxi. p. 926); und one by Dupnytren. 


HE 
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smooth, bright, yellowish, or greyish, or pure white; and their 
sections have the same aspect and consistence, or are varied by an 
obscure appearance of pure white fibres traversing a greyish basis.* 

Among the painful subcutaneous tumours that I have been able 
to examine microscopically, one was composed of dense fibrous 
tissue, with filaments laid inseparably close in their fasciculi, and 
compactly interwoven. These appeared to have been formed in 
or from a nucleated blastema; for thick-set, oval, and elongated 
nuclei were displayed when acetic acid was added. Another was 
composed of well-formed fibro-cellular tissue, with bundles of 
parallel undulating filaments, matted or closely interwoven. 
With these were elongated fibro-cells, the products, perhaps, of 
inflammation, to which the tumour appeared to have been subject. 
The substance between the filaments, and that from which they 
were probably developed, was here, also, a nucleated blastema. A 
third specimen presented obscure appearances of a filamentous 
structure, but no separable filaments: it seemed composed wholly 
of such nucleated blastema as was exposed by the action of acetic 
acid on the former specimens. In some parts, also, this presented 
appearances of filaments and nuclei arranged in concentric circles 
around small cavities.t A fourth, which had existed for many 
years at the end of a woman’s thumb, consisted of large clear 
nuclei in a dimly-shaded homogeneous substance. One, from the 
front of the abdomen, was like a common fatty tumour. 

From these examples, or, at least, from the first three, we 
may believe that the painful subcutaneous tumours may be formed 
of either the looser fibro-cellular or more dense fibrous form of 
connective tissue, in either a rudimental or a perfect state. They 
may also, I believe, be fibro-cartilaginous, as described by Profes- 
sor Miller,{ and by many other writers. But whatever such slight 
diversity of tissue they may present, the characteristic of all these 
tumours is their pain; pain which may precede all notice of the 
tumour, or may not commence till much later, or may be contem- 
porary with it, but which, when once it has set in, may rise to 
very agony, such as I suppose is not equalled by any other morbid 

* Sometimes the tumour has a central cavity filled with fluid, as in two cases by 
Mr. Carruthers, in Edin. Med. and Surg. Journ., vol. xxxiii.; but it is observable that 
in one of these, occurring in a man, a Visible nerve was connected with the tumour. 
Perhaps this was a neuroma; for in these the cystic character is not unfrequent. 

f Like those drawn from a fibrous tumour of the uterus by Prof. Bennett (On 
Cancerous and Cancroid Growtha, p. 189). 

{ Principles of Surgery, p. 602, 3rd Ed. An engraving, from the sketch by 

Prof. Bennett, makes this the only sure instance of fibro-cartilaginous structure.’ In 


the other recorded cases the microscope was not used; and the naked eye cannot 
discern between fibrous cartilage and dense fibrous tissue. 
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growth. It is not often constant; but, generally, without evident 
cause, or with only a slight touch of the tumour, a paroxysm of 
pain begins, and, gradually increasing, soon reaches a terrible 
severity. Beginning at or near the tumour, it gradually extends 
into all the adjacent parts, often flashing, like electric shocks, 
from one part of the limb to another, or to the whole trunk. 
Such a paroxysm may continue for a few minutes, or for several 
hours; then it gradually subsides, leaving the parts sore and 
tender. While it lasts, the tumour, whatever may be its condition 
at other times, is always exquisitely sensitive: the muscles of the 
limb may act with irregular spasms; or general convulsions, like 
those of an epileptic seizure, may ensue; or, the patient falls as if 
sunk by the intolerable pain, and faints. Sometimes, too, the 
tumour itself swells, the blood-vessels around it become larger 
and more tortuous, and the skin becomes codematous or congested, 
imitating the change which sometimes ensues in a neuralgic part. 
There are many diversities in the characters and modes of the 
pain; but this belongs to all the instances of it—that its intensity 
is altogether disproportionate to its apparent cause, and that it 
cannot be explained by anything that can be seen in the struc- 
ture or relations of the tumour. 

This pain suggests interesting questions in relation to the pa- 
thology of tumours; but, before considering it, let me add some 
facts to complete the history of these. They appear usually to be 
of very slow growth. One, which I removed from the end of a 
thumb, had existed fourteen years, and was less than a quarter of 
an inch in diameter. Another, which I removed from the leg of 
an elderly woman, had gradually increased for ten years; yet, at 
last, it was less than half an inch in diameter. In other cases they 
may more quickly attain the same size; but this seems their limit; 
and, for any number of years, they may remain sources of intense 
pain, and yet undergo no apparent change of size or structure. 
They are usually single. I have found only one case in which more 
than one existed: in this case three lay close together over the great 
gluteal muscle.* When excised, they are not apt to recur. I 
removed one from the back of the leg of a lady 28 years old, 
from whom, two years previously, a similar growth was excised 
from the same part. After the first operation the pain was scarcely 
changed; after the second it ceased, and never returned. Sir 
Astley Cooper ¢ removed two painful tumours, at an interval of a 
year, from a young lady’s leg; but these are the only instances of 


* 'W. Wood, 1. ec. - - Ilustr. of Diseases of the Breast, p. 84. 
HH 2 
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apparent recurrence that I have found. I believe that they 
have no tendency to ulcerate, or to assume any of the peculiar 
characters of malignant disease.* 

In considering, now, the painfulness of these tumours, the first 
question is their relation to nerves: are nerves involved in them? 
and do they, as Velpeau f seems to hold, differ from neuromata, 
i.e. from the fibrous or fibro-cellular tumours within the sheaths 
of the nerves, only in their position? are they only tumours 
within the superficial or subcutaneous nerves ? 

The general opinion is against this supposition. Dupuytren 
says that he dissected several of these tumours with minute care, 
and never saw even the smallest nervous filaments adhering to 
their surface. I have sought them with as little success with the 
microscope. Of course, I may have overlooked nerve-fibres that 
really existed. It is very hard to prove a negative in such cases ; 
and cases of genuine neuroma, i.e. of a fibrous tumour within the 
sheath of a nerve, do sometimes occur which exactly imitate the 
cases of painful subcutaneous tumour. Such a case was under 
Mr. Stanley’s care some years ago. An elderly gentleman had for 
two years observed a small subcutaneous tumour over the lower 
part of the semi-membranosus muscle. It was easily moveable, 
and, till within the last three months, had not been inconvenient; 
but at this time it became the seat and source of pain exactly like 
that of a painful subcutaneous tumour. It was removed; and I 
was able to trace, with the microscope, an exceedingly slender 
nerve, the filaments of which were spread-out over one part of the 
tumour. ‘The tumour was within the neurilemma, and was uni- 
formly firm, elastic, yellowish, and composed of well-formed 
fibrous tissue. 

Many that have been called painful subcutaneous tumours may 
have been such neuromata as this was. Still, 1 am disposed to 
think that most of them are only so connected with nerves as 
ordinary innocent tumours are, that receive a few nerve-fibres in 
their substance. For (1) the connection of the nerves with even 
very small neuromata is not so difficult to demonstrate, but that 
it should have been found, if it had existed, in some of the many 
painful tumours that have been examined, (2) The neuromata 

* Dr. Warren (On Tumours, p. 60) speaks of a malignant form of the disease in 
which the lymphatics are affected, but relates no case of it, The case requiring 
amputation which he relates Fr sas to have owed its severity to the treatment, 


Dupw (Legons Orales, i. 542) says they have or may acquire.a scirrhous nature, 
aod tian ead wih eancerous softening ; but he refers ts only cas case justifying such 


ions, and this case is imperfectly described. 
Ptédocine Opsratoire, tom ai, » iol. 
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often occur in large numbers in the same patient; the painful 
subcutaneous tumour is nearly always single. (3) The neuromata 
usually grow constantly, and seem to have no limit of size; even 
when subcutaneous, they commonly exceed the size of the painful 
tumours, which generally grow to a certain small size, and in it 
remain stationary. (4) Neuromata are most frequent in the male, 
the painful subcutaneous tumours in the female sex. An analysis 
of 26 cases of neuroma taken promiscuously showed that 19 had 
occurred in men, and 7 in women; while in 28 cases of painful 
subcutaneous tumours 23 were in women, and 5 in men; evidence 
which is almost conclusive for the different natures of the two 
diseases. 

However, even if it could be proved that these painful tumours 
are within nerves, the question respecting the source of pain would 
not be fully answered. We cannot ascribe the pain to merely the 
altered mechanical condition of the nerve-fibres; for tumours that 
are evidently within nerves are not always, nor even usually, 
painful. It is remarkable that, in nearly all the cases in which 
large tumours have existed in the trunks of nerves, there has been 
little or no pain. The facts collected by Dr. Smith * are clear on 
this point. Moreover, the subcutaneous tumours themselves often 
remain long painless, and then become, without any other ap- 
parent change, extremely painful; and there are instances of 
tumours exactly resembling them, except in that pain has never 
been felt in them. I removed such an one from a lady’s fore- 
head. It was about as large as a pea, had been two years growing 
in the subcutaneous tissue, and had never given pain except once, 
when it was severely struck. It had all the apparent characters 
of structure of the painful subcutaneous tumour. I repeat, there- 
fore, that we cannot assign the pain in these cases entirely to an 
altered mechanical condition of the nerve-fibres in or near the 
tumour. We must admit, though it be a vague expression, that 
the pain is of the nature of that morbid state of nerve-force which 
we call neuralgic. 

Of the exact nature of this neuralgic state, indeed, we know 
nothing; but of its existence as a morbid state of nerve-force, or 
nervous-action, we are aware in many cases, in which we can as yet 
trace no organic change, and in many more, in which the sensible 
organic change of the nerves is inadequate to the explanation of 
the pain felt through them. In both these sets of cases we assign 


* Treatise on Neuroma. 
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the pain (speaking vaguely) to a functional, rather than to an 
organic, disorder of the nerves; to a disorder commencing in the 
nerves of the part which is the focus of the pain, but transmitted 
from them to others which, in the nervous centres, are connected 
with them. 

With this view of the neuralgic nature of the pain in the subcu- 
taneous tumours many of their characters and circumstances agree. 
The pain is commonly paroxysmal, and sometimes regularly peri- 
odical; it is diffuse, or flashing, electric, and most intense; it 
often excites reflex spasmodic movements, or more severe and 
general convulsions; though not peculiarly frequent in persons of 
extreme sensibility, yet it is often aggravated by mental emo- 
tions, and the other excitants of neuralgic pains; it is sometimes 
increased, or first felt, about the time of the cessation of the men- 
strual discharge; it sometimes remains at or about the seat of the 
disease for a long time after the removal of the tumour; it is 
sometimes attended with what is regarded as reflex vascular ful- 
ness, but it precedes no organic change, 

The consideration of the probably neuralgic nature of the pain 
in and about these tumours is of interest in relation to the patho- 
logy of many others. The pains of many other tumours are 
probably, in greater or less measure, of the same nature. 

The irritable tumour of the breast may be called a neuralgic 
tumour. Sir Astley Cooper’s plates show, indeed, that some which 
he thus called were like the painful subcutaneous tumours; but 
the more frequent are, I believe, mammary glandular tumours, 
imitating in their structure the mammary gland itself, or small 
portions of indurated gland. I derive this belief from the general 
appearance and description of several specimens, and from what I 
found in two cases with the microscope. A woman, 46 years old, 
was under my care with a small tumour lying deep in her breast, 
which felt hard and not moveable, except with the tissue around 
it. She had been aware of this tumour for a month, and during 
all the time it had been the source of intense ‘darting and drag- 
ging’ pain, which often extended from it through the chest to the 
shoulders, and along the neck and arms. The pain was described 
as so like that commonly assigned to cancer of the breast, 
that, judging from it, and from the age and other circumstances 
of the patient, one could not but fear she had cancer. The doubt 
rendered it proper to make an exploratory incision at the com- 
mencement of the operation. This was done, and the tumour 
having no cancerous aspect, was alone removed. It proved to be 
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a perfect example of mammary glandular tumour, such as I shall 
more fully describe in a future lecture. Thus the case seemed to 
be one of mere neuralgia in a glandular tumour of the breast: 
and it may be added, that it was only a striking instance of an 
ordinary fact; for such tumours are often at times extremely 
painful. 

Similar instances might be found, I believe, in tumours of other 
structures; but, without entering further on their history, I would 
suggest that the account of all these painful tumors makes it 
probable that the pain the patients feel is, in great measure, 
neuralgic or subjective; that it has the tumour indeed, for an 
exciting cause; but that it owns, besides, some morbid condition 
inherent or cumulative in the nerves themselves, so that at times 
they respond, with a morbid exaggeration, to an habitual or 
slightly increased stimulus. And if this be true of the most 
painful tumours, it is probably true, in various measures, of 
many others. 
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LECTURE XXV. 


FIBROUS TUMOURS. 


Tue name of ‘fibrous tumour’ appears the best, among the 
sixteen or more, by which different writers have described the 
tumours whose chief characteristic is their likeness to the natural 
fibrous, tendinous, or denser form of connective tissue of the body. 
This, at least, seems the best for a general designation; and to 
those among them which are constructed of more than one ele- 
mentary tissue we may give such names as ‘fibro-muscular,’ 
‘ fibro-elastic,’ ‘ fibro-cartilaginous,’ &c. 

The most frequent and notorious examples of the species are 
the fibrous tumours, or fibrous bodies, of the uterus; the ‘hard, 
fleshy tubercle of the uterus,’ as it was described by Dr. Baillie. 
From these, chiefly, the general, though not all the microscopic, 
characters of the species may be described. 

First, however, the usual distinction must be drawn between 
the tumours and the outgrowths of the same structure. The 
uterus presents examples of both. 

The Fisrovs Potyri of the uterus, more properly so-called, are 
continuous outgrowths of and from the substance of the uterus; the 
mucous membrane and the muscular and fibrous tissues of the 
uterus, growing, in variety of proportions, into its cavity and that 
of the vagina. The fibrous tumours are discontinuous growths of 
similar tissue in or near, not of, the substance of the uterus.* 

The distinction is often difficult to make during life; for the 
pendulous, polypoid, and narrow-stemmed outgrowth may be 
imitated, in all its external characters, by a tumour growing near 
the surface of the uterus, and projecting into its cavity, with a 
gradual thinning investment of its muscular and mucous tissues. 


* The distinction is expressed by M. Cruveilhier (Anatomie Pathologique) by the 
terms ‘ ae fibreux implantés,’ and ‘corps fibreux non implantés;’ but the ‘corps 
fibreux’ of the breast, which were described by him, and led to the renowned dis- 
cussion at the French Academy of Medicine, were, for the most part, mammary glan- 
dular tumours, and nearly solidified proliferous cysts. 
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On dissection, however, or in such a section as the adjoining 
diagram (fig. 54) may represent, the continuity of the polypus or 
outgrowth, 4, and the discontinuity of the 
more commonly occurring tumour, B, may 
generally be discerned, even in specimens 
which, like two in the Museum of S&t. 
Bartholomew’s Hospital, are, in external 
appearance, exactly alike (xxxii. 12 and 
34). 

Similar differences exist among what are 
classed together as fibrous tumours of bone 
or periosteum: some, as we shall see, are 
tumours; some are outgrowths, and the 
line of distinction cannot be well drawn. 

Fibrous outgrowths are also, sometimes, 
found in the form of polypi suspended in 
the pharynx, or in the chambers of the 
nose, or in some of the cavities communicat- 
ing with them. But I have not been able 
to examine any of these minutely in the 
recent state; and I have seen so few in any 
condition, that I cannot tell whether some, 
or even many, of them are not separate 
fibrous tumours, projecting the mucous 
membrane, and pendulous, as fatty tumours 
often are, when they grow just beneath the 
cutis. Neither the description by Schuh, accurate as it is in other 
points, nor any other that I remember, decides this. The same 
uncertainty exists as to the relations of the extremely rare fibrous 
polypi of the cesophagus and larynx. The fibrous structure of all 
these growths is well marked, but comparatively soft and elastic, 
and intermediate between the structures proper to the typical ex- 
amples of the tibro-cellular and the fibrous tumours. ) 








The Frsrovs Tumours, of which alone I shall now speak, appear 
to have a natural tendency towards a spherical or oval shape, with 
a smooth or superficially lobed surface; but from these marks they 
often deviate, in adaptation to mutual pressure or the different 
resistances of surrounding parts. When, for example, a fibrous 

* Fig. 54, diagram-sections of an uterine outgrowth (a) and of an uterine tumour 
(B). bh are like polypi, but the former is continuous with the substance of the 


uterus; the latter is diecontinuous. See cases by Davaine and Laboulliene in the 
C. R. de la Soc, de Biologie for 1855, p. 142. 


474 FIBROUS TUMOURS. 


tumgur is pendulous, its more dependent portion usually grows 
most, or is most swollen; it tends from the spheroidal to the 
pyriform shape, but retains a smooth surface: when one grows 
into a cavity, it is apt to assume the shape of that cavity, whatever 
it may be, or else to become deeply lobed. Such varieties as these 
are often seen in the fibrous tumours of the upper jaw, according 
as they grow into the cavity of the mouth, or in other directions; 
and greater diversities occur among many specimens of the fibrous 
tumours of the uterus. 

The fibrous tumours growing in solid organs have usually a com- 
plete connective tissue capsule; and in the uterine walls this is 
peculiarly dry and loose, so that, when one cuts on the tumour, it 
almost of itself escapes from its cavity. So, too, are covered the 
fibrous tumours in the subcutaneous tissue and in the nerves, and 
those parts of the fibrous tumours and outgrowths from bones 
which are in contact with other tissues than those from which they 
spring. 

To the touch the fibrous tumours are usually very firm, often 
extremely so; they may even be as hard and incompressible as 
hard cancers. If they are soft, or ‘fleshy,’ or succulent, it is, I 
think, always through oedema or inflammatory softness and infil- 
tration of their substance; for such characters as these are rare, 
except in the case of the pendulous or protruding tumours, or in 
those that are manifestly diseased. Moreover, in all ordinary cases, 
the fibrous tumours are heavy, very elastic, and very tense, so that 
their cut surfaces rise in convexities, like those of intervertebral 
fibrous cartilages. 

In the examination of sections, of which fig. 57 may represent 
an ordinary example, the most usual characters that one sees are, 
that the tumours present a greyish basis-substance, nearly homo- 
geneous, and intersected with opaque, pure white bands and lines. 
They have a general resemblance in their aspect to a section of 
fibro-cartilage, such as that of the semilunar or the intervertebral 
cartilages. Many varieties, however, appear; the basis-substance 
tending towards yellow, brown, or blue, and the white lines being 
variously arranged. 

It would be tedious to describe minutely these various arrange~ 
ments: let it suffice that there are three principal, but often 
mingled, plans.* In some tumours, the bundles of white fibres 
tend to construct concentric circles round one or many centres; 80 


* See Nos. 2,666, 2,671, 2,672, in the Muscum of the College of Surgeons, 
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that, in the section, we have a vague imitation of the aspect of one 
or more intervertebral fibro-cartilages, the appearance of concentric 
curved fibres representing an arrangement of layers successively 
enclosed, in the same involute manner as I described in one of the 
varieties of fatty tumours (p. 443). These are generally the hardest 
and least vascular of the fibrous tumours; usually, too, they are 
spherical. 

In another variety of the tumours, the white bands course in 
variously sweeping curves and undulations, the components of the 
large bundles diverging and interlacing. 

In yet another variety, the fibres are less fasciculate, and appear 
as if closely matted in a nearly uniform white substance; and, in 
the extreme specimens of this form, which are most commonly 
found on or in the jaw-bones, a fibrous structure is scarcely to be 
discerned with the naked eye: they look nearly uniform, glistening, 
pale or white, and very firm; but the microscope proves their 
identity with the other varieties. 

As on the exterior, so in sections, these tumours present various 
degrees of lobular arrangement. Some are uniform and scarcely 
partitioned; while others are formed in distinct and easily sepa- 
rable pieces; and between these are numerous intermediate 
forms. 

As a general rule, the vascularity of a fibrous tumour is in an 
inverse proportion to its singleness and toughness of construction ; 
for the blood-vessels, as in the natural fibrous structures, are dis~ 
tributed chiefly or exclusively in the looser areolar tissue partition- 
ing and investing the denser substance. The tumours thus present 
various degrees of vascularity. Some, when the vessels of the 
uterus are fully injected, appear still quite white; but some appear 
as highly coloured with the injection as the uterus itself.* 

In microscopic examination, one finds, among the fibrous tu- 
mours, certain varieties of composition which are not always, if at 
all, expressed in their more manifest characters. In all, I believe, 
a large portion of the mass consists of tissue resembling the 
tendinous or fibrous; being composed of exceedingly slender, uni- 
form, pellucid filaments, undulating or crooked, more or less 

* Remarkably good specimens illustrating this point are in the Museum of the 
Middlesex Hospital, In the Anatomical Museum of the University of Edinburgh are 
several beautiful injections of uteri with fibrous tumours conn tothem. Vessels 
of some size may be seen ramifying beneath the peritoneal coaf of the tumours, and 
tying in the laxer areolar partitions between the lobules of more compact fibres. But 
the compact tissue itself is comparatively pale, and the entire substance of the tumours 


exhibits a much smaller amount of vascularity than the uteri, to which they are 
connected, : 
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perfectly developed, and variously arranged.* This is the case in 
all parts of the tumour; in the more homogeneous basis-substance 
as well as in the intersecting bands; the microscopic differences 
between these parts consisting, I think, only in the less or more 
regular arrangement of the fibrous structure or fibrous appearance 
of the tissue. But in different specimens, or even in different 
parts of the same, the tissue appears less or more perfectly formed ; 
so that, while in some, distinct filaments or undulating fasciculi 
may be dissected out, in others there is rather a fibrous appear- 
ance than a fibrous structure. Commonly, too, one finds nuclei 
or cytoblasts strewn through the substance of the 
tumour; the less abundantly, I think, the more per- 
fect is the fibrous character of the tissue. But in 
all these respects, there are not, I think, more or 
other differences among fibrous tumours than in a 
series of natural fibrous tissues. 

With these constituents other elementary tissues 
are mingled in certain fibroustumours. In those in 
the uterus (just as in the uterus itself), smooth or 
organic-muscular fibres are more or less abundant.t 
I have not, indeed, seen such a specimen as would 
quite justify the name of ‘muscular’ tumours, as- 
signed by Vogel: but the mingling of the muscular 
fibres, in imitation of the tissue of the uterus, is 
usual, if not constant, in these tumours§ (fig. 55). 

In the subcutaneous fibrous tumours, and in some, I believe, of 





* Some of the best examinations are by Valentin, in his Repertorium; and by 
Bidder, in Walter, Ueber fibrése Korper der Gebiirmutter, p. 37. 

t The identity of structure between these tumours and the uterus itself is further 
proved iy the interesting observations of Dr. Bristowe (Trans, Path. Soc. vol. iv. p. 
216). He found that during pregnancy the tumours both grew and developed perfect 
smooth muscular fibres ‘identical in size, shape, general appearance and ement 
with those of the uterine parietes.’ Dr. Oldham has ales noticed (Guy’s Hospital 
Reports, Ser. ii. vol. viii.) that after parturition tumours of great size may shrink, like 
the uterus itself. 

{ Fig. 56. Minute structure of an uterine fibrous tumour. Narrow smooth muscular 
fibres project from the edges of a fibrous tissue. Magnified about 400 times. 

§ Professor Forster has, in Virchows Archiv. vol. xiii. p. 270, 1858, pointed out 
that, in an example of that very rare form of ‘fibroid’ tumour, which grows in con- 
nection with the muscular coat of the intestine, the structure consisted, besides the 
bundles of fibrous tissue, of numerous non-striped muscular fibres, which, just as in 
fibrous tumours of the uterus, were arranged in larger and smaller bundles, crossing 
each other. The tumour was so closely connected to the muscular coat of the ileum, 
that it could not be removed without injury to the latter. The name Myoma has been 
proposed by Forster and Virchow, to distinguish these tumours, in which the flat 
muscular fi § occur so abundantly, from the ordinary fibrous tumours, formed only 
of connective tissue. 
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the uterine tumours, also,® elastic fibres, with all their fully de- 
veloped characters, may be intermingled with the more abundant 
fibrous tissue. The structure of fascia is thus imitated; and, if 
we were to call those last mentioned ‘muscular’ tumours, these 
should be named ‘ fascial.’ 

Again, in the fibrous tumours on bones, bone, in small plates 
or spicula, is often present, or there may be mixtures of fibrous and 
cartilaginous tissue. Possibly, also, other mixtures of tissues may 
occur in what we commonly accept as fibrous tumours; but I 
suppose that a general statement may be truly made, to the effect 
that the common characters of fibrous tumours, such as I just 
described, are usually modified towards an imitation of tissues in 
or near which they are severally placed. 

Their structural homology is thus complete; and I presume they 
may be equally similar in chemical properties. They yield gela- 
tine on boiling; but I am not aware of any examination of their 
other constituents. 

To the varieties of the fibrous tumour already named, two must 
yet be added, depending on changes which we may regard as 
results of disease or degeneration. One consists in the formation 
of cysts, the other in the deposit of calcareous and other salts in the 
substance of the tumour; suggesting, severally, the names of the 
‘ fibro-cystic,’ and the ‘ fibro-caleareous,’ tumour. 

The formation of cysts is not rare in fibrous tumours, especially 
in such as are more than usually loose-textured. It may be due 
to a local softening and liquefaction of part of the tumour, with 
effusion of fluid in the affected part; or to an accumulation of 
fluid in the interspaces of the intersecting bands; and these are 
the probable modes of formation of the roughly-bounded cavities 
that may be found in uterine tumours. But in other cases, and 
especially in those in which the cysts are of smaller size, and have 
smooth and polished internal surfaces, it is more probable that 
their production depends on a process of cyst-formation, corres- 
ponding with that traced in the cystic disease of the breast and 
other organs. The whole subject, however, relating to the origin 
of the cysts, needs further consideration; and I will speak only of 
the general appearance of the fibro-cystic tumours. 

First, then, we find examples of fibrous tumours thickly beset 
with numerous well-defined and lined cysts. This appears to be 


* See Bidder, in, Walter, 1. e., p. 38. I have found, algo, in a su La oriaeers fibrous 
tumour in the stomach, elastic bres just corresponding with those of the natural sub- 
peritoneal tissue, 
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the nature of the ‘ hydatid testis’ described by Sir Astley Cooper. 
The specimens that I have seen of it make me think that it is, essen- 
tially, a fibrous or fibrous and cartilaginous tumour in the testicle, 
with more or less of cyst-formation in the tumour. For, upon or 
around the tumour, the seminal tubes or their remains may be 
traced outspread in a thin layer, and without difficulty separable; 
and the substance of the tumour is a distinct mass of common 
fibrous tissue with or without imbedded nodules of cartilage, and 
with a variable number of imbedded cysts, filled with pellucid serous 
or viscid contents.* A similar condition may be found, but is rare, 
in fibrous tumours of the uterus. It may be found also, I believe, 
in fibrous tumours in nerves and other parts. 

In another set of cases, we find one large cyst existing alone, 
or far predominating over all the others, in a fibrous tumour, 
This is most frequent in the tumours in the nerves,f and in the 
uterus. In the latter organ it has peculiar interest, because the 
cyst, if it attain a great size, may be mistaken and treated for an 
ovarian cyst. Several such cases have happened. The preparation 
from one isin the Museum of the College (No. 2,657); the history 
of which, sent by Sir Everard Home, is, that it is ‘A portiorf of 
an uterus, in which a very large encysted tumour had formed. The 
patient had been twice tapped, and the cyst emptied. The case 
was supposed to be ovarian dropsy during life.’ In another case, 
Mr. Cesar Hawkins, suspecting ovarian disease, drew fifteen pints 
of fluid from a great cyst in a fibrous tumour of the uterus.~ The 
patient died a long time afterwards, and the specimen, which is in 
the Museum of St. George’s Hospital, shows an enormous fibrous 
tumour in the side wall of the uterus, having one vast cavity, and 
in its solid part many small cysts. 


With regard to the jibro-calcareous tumour, itis to be observed 


* The results of Mr. Curling’s ‘Observations on Cystic Disease of the Testicle’ 
(Med. Chir. Trans., vol. xxxvi., 1853) ahi that in the cases of fibro-cystic tumour he 
examined, the cysts were formed of dilated portions of the seminal ducts. They were 
lined with tesselated epithelium, the cartilaginous and other growths which these 
tumours sometimes contained being formed within these dilated ducts. Billroth’s 
observations (Virchow’s Archiv. viii. 1855) also add to the probability of these cystic 
growths in fibrous tumours of the testicle being due to moshia states of the seminal 
tubes themselves, or of gland-like growths from them. 

fT See Smith on Neuroma, p. 6. 

{ Medical Gazette, vol. xxxvii. p. 1022. This specimen and others are described 
by Mr. Prescott Hewett in the London Journal of Medicine. See, also, on suppura- 
tion in these cysts, Dr. Robert Lee, in the Med.-Chir. Trans. vol. xxxiii. Two remark- 
able cases of the same kind are related by Schuh (Pseudoplasmen, p. 165). In one of 
them, the huge cyst in the uterine tumour produced the greatest enlargement of the 
abdomen that he ever saw. 
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that two methods of calcification exist; a peripheral, and an 
interstitial. In the former, which is the rarer, an ordinary fibrous 
tumour is coated with a thin, rough, nodulated layer of chalky or 
bone-like substance.* In the latter method, a similar substance 
is deposited more abundantly throughout the tumour, and is usually 
so arranged, that, by maceration, one obtains a heavy hard mass, 
variously knotted and branched like a lump of hard coral. Such 
a specimen isin the College Museum (No, 226): it was found in a 
graveyard, and was sent to Mr. Hunter asan urinary calculus. It 
is an oval coral-like mass, about five inches long. On analysis, it 
yielded 18°644 per cent. of animal matter, consisting of gelatine, 
with a small proportion of albumen; and Fic. 66. 

its other chief constituents were found to 
be phosphate and carbonate of lime, the 
proportion of carbonate being greater than 
in human bone. 

A similar, but larger, specimen is in the 
Museum of St. George’s Hospital; and one 
yet larger in that of the Middlesex Hos- 
pital, which has been described, with a 
history full of interest, by Mr. Arnott.} 

Now the change which ensues in these 
cases is not ossification; true bone, I be- 
lieve, is not formed in the fibrous tumours 1.1)! 
of the uterus. The change is a calcareous 
degeneration, consisting in an amorphous 
and disorderly deposit of salts of lime and 
other bases in combination with, or in the 
place of, the fibrous tissue.§ It is repre- 
sented, from Dusseau’s plate, in the adjacent figure (fig. 56). The 
process is important, as being the manifestation of a loss of forma- 
tive power in the tumour. The calcified fibrous tumours probably 
never grow, and are as inactive as the calcified arteries of old age.|| 

With these degenerations I may mention (though it has 





* Asin Mus. Coll. Surg. No. 2,670. ; 

+ Calcareous deposit in a fibrous uterine tumour: copied from Dusseau. 

t Medico-Chirurgical Transdctions, vol. xxiii. p. 199. In the Anatomical Museum 
of the University of Edinburgh is a section of one of these calcareous degenerated 
fibrous tumours. From its extreme hardness and compactness, it looks almost like a 
mass of ivory. In its entire state it weighed 5 lbs. ; 

§ On the ap nee of a crystalline form in the deposits, see Dusseau (Onderz. van 
het Boenweefael en van Verbeeningen in zachte Deelen, p. 80 ; 

| A remarkable exemplification is in Mr. Arnott’s case. forty years, the calci- 
fied tumour did not more than double its size. 
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probably more of the nature of a disease), a softening of fibrous 
tumours, in which, quickly, and apparently in connection with 
increased vascularity and congestion they become cedematous, and 
then, as their tissue loosens, become very soft, or even diffluent, or 
else break up, and appear shreddy and flocculent. In this state 
the outer and less softened part of the tumour may burst, or they 
may separate or slough.* 


The most frequent seat of fibrous tumours is, beyond all compa- 
rison, in the uterus. Indeed, we may hold that the fibrous uterine 
tumours are the most frequent of all innocent tumours, if Bayle’s 
estimate be nearly true, that they are to be found in 20 per cent. 
of the women who die after 35 years of age. But I shall not 
dwell on the fibrous tumours in the uterus, fully described as they 
are by Dr. Robert Lee, and other writers on uterine pathology. I 
will only say, that such tumours may occur near, as well as in, the 
uterus; but that, in respect of this nearness, they are probably 
limited to those parts in which fibrous and smooth muscular 
tissue, like that of the uterus, extends; namely, to such parts as 
the utero-rectal and utero-vesical folds, and the broad ligaments.t 

Next to the uterus, the nerves are the most frequent seats of 
fibrous tumours. But of these, while I can refer to the splendid 
monograph by Dr. Smith,} I will say only that, among the neuro- 
mata, the fibrous tumours reach their climax of multiplicity, 
existing sometimes In every considerable nerve of the body, and 
amounting to 1,200 or more in the same person.§ 


* The whole of this process is extremely well described in Dr. Humphry’s Lectures 
on Surgery ; Lect. xxvii. p. 139. Lately I have found imbedded in a large pendu- 
lous fibrous uterine tumour, # distinct circumscribed fatty tumour, us large as a walnut, 
Mus. St, Barth. Fibrous tumours would also appear to undergo distinct fatty degene- 
ration. In a specimen which had been removed from over the left tibia, examined some 
time ago by the Editor, the part of the tumour next the cutaneous surface was in a great 
measure converted into a yellow mass, composed of fatty granules. And in the deeper 

art of the tumour in which the fibrous structure was stil] preserved, distinct yellow 
ines, consisting of rows of fatty granules, could beseen. These o ete to correspond 
in their position to, and consist of, the degenerated corpuscles of the connective tissue. 

t It appears, indeed, to be this mixed tissue to which the fibrous tumours particu- 
larly attach themselves; for they are in close relation with it in other parts besides 
oie uterus; e.g. in the skin and the submucous tissue of the digestive canal and 
other parts. 

¢ On Neuroma: folio. Numerous cases are also collected by Moleschott in the 
Nederlandsch Lancet, Nov. 1846, and by Kupferberg: Beitrig zur Geschwiilste im 
Verlaufe der Nerven, Mainz, 1864. 

M. Lebert has related a cuse (Comptes Rendus de Ja Soc. de Biologie, t. i. p. 3) 
of 2 woman, 66 years old, who had several hundreds of fibrous tumours in different 
parts of her subcutaneous tissue, But these do not seem to have been connected with 
nerves. A case is related by Luschka in Virchow’s Archiv. b. viii. p. 348, 1855, in 
which « fibrous tumour as laxge as a small hen’s egg, and completely isolable, was im- 
bedded in the heart of a child six years old. 
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So, too, having in view only the general pathology of tumours, 
and not the study of their local relations or effects, I will but 
briefly mention the fibrous tumours of bones; referring for a 
larger account of these to Mr. Stanley’s Treatise on the Diseases 
of the Bones, and to Mr. Cesar Hawkins’s Lectures on their 
Tumours.* 


Leaving these instances of fibrous tumours, the histories of 
which have been so fully written, I will select, for the general 
illustration of the whole group, some that are less generally 
studied ; especially those that are found in the subcutaneous tissue, 
and deeply seated near the periosteum, or other fibrous and ten- 
dinous structures. 

The subcutaneous fibrous tumours, to which those of the sub- 
mucous tissue closely correspond, pass, as I have already said 
(p. 454), within sensible gradations into the fibro-cellular. Many 
may be found that might deserve either name, just as there are many 
examples of natural tissues with the same intermediate characters ; 
but it is not very rare to find specimens with all the distinctive 
features ascribed to the fibrous tumours of the uterus. These form 
firm, nearly hard, and tense, round or oval masses, imbedded, 
singly or numerously, in the subcutaneous fat, raising and thinning 
the cutis. They may here attain an immense size, as in a case 
from the Museum of Mr. Liston.t A tumour, weighing upwards 
of twelve pounds, was removed from the front of a man’s neck, 
together with a portion of the integuments and platysma that 
covered it. It was fifteen years in progress, and has an aspect, 
such as, I think, belongs only to a fibrous tumour. Specimens, 
however, of this size are very rare; they are commonly removed 
while less than an inch in diameter. 

In microscopic characters the subcutaneous fibrous tumours 
have the general properties of the species, but they commonly 
contain elastic tissue, and they are apt, I think, to be lowly 
developed, having only a fibrous appearance, or even seeming com- 
posed of an uniform blastema, with imbedded elongated nuclei, 
like the material for the formation of new tendons. 

A peculiar and important character in these fibrous tumours is, that 
though they may be completely isolated in every other part, they 
often adhere closely to the lower surface of the cutis, and that, if in 
any degree irritated, they soon protrude through it, and form vas- 
cular masses—‘ fungous growths,’ as they are called. When this 


* Medical Gazette, vols. xxi.-il.-v. ¢ Mus. Coll. Surg., 222. 
TY 
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happens, they may bleed profusely, and in a manner which, I 
believe, is not imitated by any other innocent tumour. 

A woman, 52 years old, was under Mr. Stanley’s care with a 
tumour that projected through the integuments in the inner part 
of the thigh, its base being imbedded deep in the subcutaneous 
tissue, and its protruding surface raw and ulcerated. The origin of 
this tumour was uncertain, but it had existed more than nine 
years; it had grown quickly, and had begun to protrude within 
two and a half years. From its ulcerated surface hemorrhage 
frequently ensued; and the patient stated that at one time two 
quarts of blood flowed from it. The tumour was excised, and 
large vessels that entered its base bled freely inthe operation. It 
appeared to be a well-marked specimen of a soft and lowly-deve- 
loped fibrous tumour. 

A similar case was under my care in a woman, 27 years old. 
The tumour, of three years’ growth, and protruding over the front 
of the tibia, was similarly ulcerated, and used often to bleed ; some- 
times it bled largely, and once as much as half a pint of blood flowed 
from it. This also on removal appeared to be a fibrous tumour. 

Through the kindness of Mr. Birkett, I saw a specimen, from a 
much more formidable example, of the same fact. A woman, 
60 years old, had a large pendulous tumour in the front wall of 
her abdomen, suspended just below the umbilicus, and reaching 
half way to her knees. Its surface had a very inflamed appear- 
ance, and the separation of a slough from its posterior part gave 
issue to such hemorrhage as proved quickly fatal. 

The tumour is a large, heavy mass, which was attached to the 
sheath of the rectus. It is everywhere firm and tough, except where 
its substance appears to have been broken by blood issuing from 
numerous large vessels that traverse it. Mr. Birkett, who examined 
it soon after the patient’s death, found its texture certainly fibrous.* 

. The fibrous tumours that occur in or near accumulated fibrous 
tissues are well exemplified, medically, by some of those of the 
dura mater, and, surgically, by those which may be found at the 
tarsus or metatarsus imbedded among the ligaments and other 
deep-seated parts. Some well-marked specimens are in the 
Museum of the College. One,f from the collection of Mr. Lang- 
staff, is an oval tumour, six inches long, fixed to the periosteum of 
the tarsal bones and to the adjacent parts, and filling the sole of 


* This specimen was sent to the Museum of Guy’s Hospital by Mr. Nason. 


t No. 220. The other half of the samo ig in the of St, Bartho , 
Hospital, Series xxxv. No. 9. aire ee . lomew’s 
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the foot from the os calcis to the bases of the first phalanges. It 
was removed, with the foot, from a nobleman, 35 years old, in 
whom it had been observed gradually increasing for thirty years. 
Tt has all the general aspects of the fibrous tumour, as typified 
in those of the uterus. 

A very similar specimen is shown in a tumour growing over the 
whole length of the dorsal aspect of the metatarsus;* and with 
these may be mentioned onef which has some historic interest, for 
it was removed from the Hon. William Wyndham, the associate 
and friend of Pitt, and Fox, and Burke—‘the model of the true 
English gentleman.’ When he was 60 years old, and an invalid, 
he exerted himself very actively one night in saving from fire the 
library of a friend. During his exertions he fell, and struck his 
hip; and from that injury the tumour appeared to derive its origin. 
It grew quickly, and in ten months it seemed necessary to remove 
it. Mr. Wyndham submitted to the operation, his biographer says, 
‘with neither hope nor fear;’ and it would be difficult to describe 
so briefly a more unfavourable 
state of mind. The operation 
was performed by Mr. Lynn. 
The tumour was attached to 
the capsule of the hip, and was 
with difficulty removed. At 
first all went on well; but then, 
it is said, symptomatic fever 
came on, and death occurred 
on the sixteenth day. The 
tumour was, by Mr. Wynd- 
ham’s request, placed in the 
Museum of this College; and I 
have had it sketched, because it 
might be signalised as one of 
the most characteristic examples 
of its kind. 

I might add several to these 
cases, but these may suffice for 
illustrations of the fibrous tu- 
mours connected with the deep- 
seated fibrous tissues. All the specimens that I have seen have 





* Mus. Coll. Surg., 219. t Mus. Coll. Surg., 218. ; 
t Fig. 67. Section of a deep-seated fibrous tumour; from the case described in the 
text. Natural size, 
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presented the strong white bands intersecting a greyish or dull white 
basis-substance, the characteristic firmness, heaviness, and tension ; 
all, in microscopic examination, have shown the tough fibrous 
structure or appearance; all have yielded gelatine in boiling. 


The favourite seats of the fibrous tumours of bone and peri- 
osteum are about the jaws; on other bones they are very rare. 
The College Museum is, I suppose, eminently rich in fibrous 
tumours connected with the jaws, containing as it does the chief 
of those that were removed by Mr. Liston; a series illustrative 
at once of his admirable dexterity, and of his sound knowledge of 
pathology. 

These tumours of the jaws may, to both touch and sight, present 
the ordinary characters of the fibrous tumours, as already described. 
They usually approach the round or oval shape, but are generally 
knobbed, or superficially lobed, or botryoidal, as some have called 
them. They are firm, dense, and heavy. On section, however, 
the majority of them, I think, are more uniform than the fibrous 


Fic. 58 





tumours of other parts. They are generally almost uniformly 
white, and scarcely intersected by any distinct fibrous bands, except 
such as may divide them into lobes. Many of them also present, 
in their interior, minute spicula of compact, white, bony texture. 
As to situation and connection, the fibrous tumours of the jaws 
may be found isolated and circumscribed, growing within the jaw, 
divorcing and expanding its walls, and capable of enucleationf 


* Fig. 68,4. Fibrous tumour within the ramus of the lower jaw, disparting and 
extending its walls. 3, A similar tumour outgrowing upon the lower jaw. Both are 
represented in section, one half of the natural size, from specimens at St. Bartholomew's. 
Both consisted of perfect und unmixed fibrous tissue. 

ft For such cases see the Museums of the College and of St. Bartholomew's and Guy's 
ere Stanley, Illustrations, pl. 16, fig. 8; Ward, Proc. of the Pathol. Soc. Nov. 
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(fig. 58 a); but, in a large number of these tumours, the peri- 
osteum, with or without the bone itself, is involved or included in 
the outgrowing mass (fig. 58 3). The difference is illustrated by 
the sketches (fig. 58). In the case of the upper jaw, either the 
periosteum, or the fibro-mucous membrane of the antrum or nasal 
walls, or both of these, may be included in such a tumour. In all 
cases the tumour lies close upon the bone, and cannot be cleanly 
or without damage to it separated, except on the outer surface: 
commonly, indeed, bony growths extend from the involved bone 
into the tumour; and sometimes the greater part of the bone is as 
if broken up in the substance of the tumour. 

In all these characters of connection, the fibrous tumours on the 
exterior of the jaws and about other bones resemble outgrowths: 
they are as if some limited portion of the periosteum were grown 
into a tumour overlying or surrounding the bone. The character 
of outgrowth is indeed generally recognised in the epulis, or 
tumour of the gums and alveoli; but I believe Mr. Hawkins is 
quite right in the view which he has expressed, that the fibrous 
epulis should be regarded as a tumour growing, like most of the 
other fibrous tumours, from the bone and periosteum, and continu- 
ous with them.* That it is prominent and lobed is because it 
grows into the open cavity of the mouth; and it resembles gum 
only because it carries with it or involves the natural substance of 
the gum. 


I will refer to but one more set of cases of fibrous tumours; 
those, namely, that occur in the lobules of the ears. These are, 
indeed, trivial things in comparison with the tumours of the jaws, 
yet they have points of interest, in that they grow after injuries, 
and are very apt to recur after removal. They are penalties 
attached to the barbarism of ear-rings. Shortly after the lobules 
of the ears have been pierced, it sometimes happens that consider- 
able pain and swelling supervene. These are apt to be followed 
by a more defined swelling in the track of the puncture; and this 


* I say fibrous epulis, because growths may be found resembling common epulis in 
many characters, yet differing in some, and especially in microscopic structure. 
Lebert classes epulis with fibro-plastic tumours, and I shall refer in the next lecture to 
specimens presenting the structure to which he gives that name; but more of those 
which I have examined were of a purely fibrous texture. The difference may be 
important in surgery ; for there is always uncertainty. about the operations for epulis ; 
perhaps because among the firm-lobed outgrowths from the gums and jaws, to all of 
which the same name is applied, there are two or more kinds of tumours, with as many 
different properties. The lecture of Mr. Hawkins (Medical Gazette, vol. xxxv1. p. 
1022) is the est study on the subject of epulis. Mr. Birkett tells me he has found 
the glands of the gum much developed in some instances of tumours thus named. 
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swelling presently becomes a well-marked fibrous tumour in the 
lobule of the ear. There may be, perhaps, some doubt whether the 
growth be a proper tumour or a cheloid growth of the cicatrix- 
tissue formed in the track of the wound; but it has the aspect of a 
distinct fibrous tumour, and the skin appears unaffected. 

In one case, of which the specimens were presented to the 
Museum of St. Bartholomew’s Hospital* by Mr. Holberton, a 
tumour, such as I have described, formed in the lobule of each ear 
of a young woman, a few months after they were pierced for ear- 
rings. Both the lobules were cut off with the tumours; but, in 
or beneath one of the cicatrices, a similar tumour formed sbortly 
afterwards. This was excised; and in the ten years that have 
since elapsed, there has been no return of the disease. 

In another case, under the care of Mr. Benjamin Barrow, two 
such tumours formed in the same ear after puncture. One of 
these was cut away, the other was left: a third grew, and the 
excision of the whole lobule was necessary for the complete extir- 
pation of the disease. 

Similar cases are recorded by Bruch,f Venzetta,t and others; 
but the histories of the cases are so like these that I need not 
detail them. 


Among tumours so diverse in their seats and relations as the 
fibrous tumours, there are perhaps few things relating to their life 
that can be stated as generally true. 

In the uterus many may exist at the same time: the whole wall 
of an uterus may’ be crammed with them, while others project from 
it into theaperjtoneal cavity. As Walter and others have observed, 
when a fibrous -tumour’ ‘fills the cavity of the uterus, or projects 
from it into the vagina, it is not usual for another to be found in 
the walls. Such-cases do indeed occur, but they are comparatively 
rare. It is.yet mixch more xdére for fibrous tumours to be found in 
any other part atthe same time as in the uterus. I find but one 
such case recorded; a case by Dr. Sutherland,§ in which, with 
several fibrous tumours in the uterus, one was found in the groin 
of a lunatic 42 years old. But such a case is a most rare ex- 
ception to the rule; or, indeed, may be more like an example 
of the rule, if the tumour were connected with the round ligament, 
and the tissue therein continuous with the uterus. 


* Ser. xxxv. No. 24. 
+ Die y peacheivaps der bisartigen Geschwiilste, p. 208. 


Aznalag do Cire Jal 2 Teailet 3 1844, 
athological Society, vol. ii. p. 87. 
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In the nerves, as in the uterus, a multiplicity of fibrous tumours 
may be found; but, so far as I know, the rule of singleness gene- 
rally prevails in every other part liable to be their seat. 

Their growth is generally slow and painless. It is often very 
slow, so that tumours of thirty or more years’ standing are found 
still far short of the enormous dimensions of some of the last 
species. But no general rule can be made on this point, especially 
since the rate of growth is influenced by the resistance offered by 
the more or less yielding parts around. 

The extent of growth appears unlimited; and among the fibrous 
tumours are the heaviest yet known. .They have weighed fifty, 
sixty, and seventy pounds. The tumour that induced Walter to 
write his admirable essay* weighed seventy-one pounds. He refers, 
also, to one of seventy-four pounds, and to one described in an 
American journal as having been estimated at one hundred pounds ; 
but he asks of this, perhaps impertinently, whether it were weighed 
also (aber auch gewogen ?). 

In relation to the degeneration and diseases of fibrous tumours, 
I need add nothing to what has been said concerning the formation 
of cysts, the calcification, and the process of softening or disinte- 
gration. And respecting their nature, there can be no doubt that, 
in general, they are completely innocent. 


* Ueber fibrése Korper der Gebarmutter. Dorput, 4to. 1842. 
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LECTURE XXVI. 


CARTILAGINOUS TUMOURS. 


Tue name of Cartilaginous Tumours may be given to those which 
Miiller, in one of the most elaborate portions of his work on 
Cancer, has named Enchondroma.* LEither term will sufficiently 
imply that the growth is formed, mainly, of a tissue like cartilage ; 
and I would at once point out the singularity of such tumours 
being formed, and growing to so great a size as I shall have to 
describe, although cartilage is not commonly formed for the repair 
of its own injuries, nor, at least in man, in a perfect manner, for 
the repair of the injuries of bone. 

The cartilaginous tumours are found, in the large majority of 
cases, connected with the bones and joints.t However, they 
occur not rarely in soft parts, completely detached from bone. 
Thus, in the pure form, or mixed with other tissues, they are met 
with in the testicle,{ mammary gland,§ subcutaneous tissue,|| and 
lungs,{ and in the soft parts near bones; but among all the soft 
parts their favourite seat appears to be the neighbourhood of the 
parotid gland. The greater part of the solid tumours formed in 
this part have cartilage in them. 


* Other names employed are Osteo-chondroma, Chondroma, Benign Osteo-sarcoma. 
The term osteo-sarcoma cannot be too entirely disused; it has been more vague than 
even Sarcoma, having been employed indiscriminately for all tumours, of whatever 
nature, growing in or upon aden ‘gt hg only they were not entirely osseous. 

+ Those referred to as connected with the joints are the cartilaginous masses that 
are found pendulous or loose in joints. They have sufficient characters in common 
with these tumours to justify their enumeration in the list; yet they are in so many 
respects peculiar, that they need and usually receive a separate history. The best 
account of them, and of their probable origin in the villi of synovial fringes, may 
be gathered from Bidder, in Henle and Pfeufer’s Zeitschr, B. iii.; Rainey, in Proc. 
Pathol. Soe. ii. p. 140; and K6lliker, Mikrosk. Anat. ii. p. 324. 

+ Mus. Coll. Surg., Nos, 2384-6-6, &c.; Mus. St. Bartholomew's Hosp. Ser. xxviii. 
No. 17, and Appendix; and several in the Museum of St. Thomas’s Hospital. See 
also Mr. Gamjee’s pamphlet, on a Case of Ossifying Enchondroma in the Testicle of a 
horse. Also a case related in Trans, Med. Chi. Soc. vol. xxxviii. 

§ Astley Cooper, Diseases of the Breast, p. 64; Miiller, On Cancer, p. 149, 
No. 13, from a dog; Mus. St. Bartholomew's, Ser. xxxiv. No. 13, from a bitch. 

| Rokitansky, Pathol. Anat., B. i. p. 261; Lebert, Abhandlungen, p. 195. 

{ Mus. St. Bartholomew's, Pathol. Appendix ; Rokitansky and Lebert, 1. c, Forster 
in Virchow’s Archiy. vol. xiii. p. 106. 
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Cartilaginous tumours that are connected with bones may, like 
fibrous tumours (fig. 58), occur in two distinct positions; namely, 
within the walls, or between the walls and the periosteum: rarely 
they grow in both these positions at once. When they are within 
the bones, they are isolated and discontinuous, and are surrounded 
by the bone-walls, which may be extended in a thin shell or 
capsule around them, or may be wasted and perforated by them. 
When they grow outside the bones, they are generally fastened to 
the subjacent bone-wall by outgrowths of new bone; the perios- 
teum, greatly overgrown, invests them, and prolongations from 
it towards the bone appear to intersect them, and divide them into 
lobes. When they grow among soft parts, they have a well-formed 
connective tissue capsule, which is commonly more dry and glis- 
tening than that of most innocent tumours. 

In any of these situations, cartilaginous tumours may be either 
simple or complex, conglobate or conglomerate, if we may adopt 
such terms; i.e. they may be composed of a single mass without 
visible partitions, or, of numerous masses or knots clustered, and 
held together by their several investments of areolar tissue. 
According to these conditions, they present a less or more knotted 
or knobbed surface; but in either state they affect the broadly 
oval or spheroidal shape (fig. 68).* 

To the touch, cartilaginous tumours may be very firm or hard, 
especially when they are not nodular and their bases are ossified. 
In other cases, though firm, they are compressible, and ex- 
tremely elastic, feeling like thick-walled tensely-filled sacs. Many 
a solid cartilaginous tumour has been punctured in the expecta- 
tion that it would prove to be a cyst. 

The knife cuts them crisply and smoothly; and their cut sur- 
faces present, in the best examples, the characters of foetal 
cartilage ; bright, translucent, greyish, or blueish, or pinkish-white, 
compact, uniform. Usually, each separate mass or lobe is without 
appearance of fibrous or other compound structure; but, some- 
times, the cartilage looks coarsely granular, as if it were made up 


* In the Anatomical Museum of the University of Edinburgh are several very illus- 
trative apecimens of cartilaginous tumours. In most of these the cartilage is arranged 
in the form of separate nodules, varying in size from a pea to a bean, each nodule 
being invested by a loose capsule of connective tissue. In some of these specimens 
the vessels have been filled with a red injection, which has passed into the substance 
of the tumour, being situated in a distinct, though not very abundant, capillary plexus 
lying in the partitions of connective tissue between the cartilaginous nodules. It was 
undoubtedly from the blood, which circulated through these capillaries, that the nutri- 
tion of the tumour was effected. In the preparations the red thes of injected vessels 
present a striking contrast to the opaque white nodules of cartilage. 
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of clustered granules. This is, I think, especially the case in the 
cartilaginous tumours inclosed in the bones of the hands and 
fingers; especially in such of them as are soft. In other cases, 
when the cartilage is very firm, it may be opaque or milk-white. 

In different examples of cartilaginous tumour there are great 
varieties of consistence or firmness. Some appear almost diffluent, 
or like vitreous humour; some are like the firmest foetal cartilage ; 
and all intermediate gradations may be found: but, with the 
exception of the cartilaginous growths that are pendulous or loose 
in joints, I have never seen any present such hardness, dullness, 
or yellowness, as do the natural adult cartilages of the joints, ribs, 
or larynx. 

As, in all general appearance, the material of these tumours, in 
its usual and most normal conditions, is identical with foetal car- 
tilage, so is it, I believe, in its development, and, as Miiller has 
shown, in its chemical characters.* The microscopic characters, 
also, of cartilaginous tumours agree, speaking generally, with 
those of foetal cartilage; yet there are several particulars to be 
observed concerning them, and, especially, the diversity of form 
and arrangement that may be seen in the microscopic constituents 
of even different parts of the same tumour needs mention. 

This diversity of microscopic forms is enough to baffle any 
attempt to describe them briefly, or to associate them with any 
corresponding external characters in the tumours. The most 
diverse forms may even be seen side by side in the field of the 
microscope. But this diversity is important. It has its parallel, 
so far as I know, in no other innocent tumour; and the cartila- 
ginous tumours form perhaps the single exception to a very 
generally true rule enunciated by Bruch; namely, that it is a 
characteristic of the cancerous tumours, and a distinction between 
them and others, that they present, even in one part, a multi- 
formity of elementary shapes. 

The diversity of microscopic characters extends to every consti- 
tuent structure of the cartilage in the tumours. I will state the 
general and chief results of the examinations of fifteen of the 
recent specimens,{ of which I have made notes, and the drawings 
from which the annexed figures were copied. 


* The enchondromata of bones, he says, always yield chondrine; while those of 
soft parts may yield either gelatine or chondrine. (On Cancer, p. 124.) The whole 
account of their analysis is very amply given by him. 

t Die Diagnose der bisartige Geschwiilste, . ; 

t Tinto ate exctusiye of tecce of loose cartilages in joints; of which, indeed, 
no account will be given in lecture, 
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(1) In regard, then, to the basis or intercellular substance :— 
It is variable in quantity, the cells or nuclei in some specimens 
lying wide apart (fig. 59), insome closely crowded (fig. 61, &c.): 


Fra, 69.* 





it varies in consistence, with all the gradations to which I have 
already referred: and in texture—in some specimens, it is pellu- 
cid, hyaline, scarcely visible; in some, dim, like glass breathed- 


Fie. 61. Fia. 62.8 





on; in many more, it is fibrous in texture or in appearance (figs. 
59, 60). Most cartilaginous tumours, indeed, might deserve to 
be called fibro-cartilaginous. It is seldom, and, I think, only in 
the firmest parts or specimens, that the substance between the 
cartilage-cells has the strong hard-lined fibrous texture which 


* Fig. 59. Tufted, pale, filamentous tissue, with a few imbedded cartilage-cells, 
From a tumour over the parotid gland. 

+ Fig. 60. Stronger and denser fibro-cartilaginous tissue ; many of the cartilaginous 
cells having granulated nuclei. From a tumour over the parotid gland, magnified 400 
times. , 

t Fig. 61. Groups of pls 2B clustered in a portion of a tumour on the 

of a finger. Many of the cells are only drawn in outline; the groups are in- 
tersected by bands of tough fibrous tissue ; some of the cells present double or triple 
contour-lines ; most of the nuclei are large and granular, Magnified about 400 
times. 

§ Fig. 62. A group of large cartilage-cells from the same; many containing two or 
three nuclei, of which some have ahi the character of mdoaed cells. 
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belongs to the chief natural fibrous cartilages; yet it has generally 
a fibrous texture. The fibres are, or appear, usually soft, nearly 
pellucid, and very delicate; sometimes they appear tufted or 
fasciculate (fig. 59); sometimes they encircle spaces that contain 
each a large cartilage-cell, or a cluster of cells or nuclei (fig. 61); 
sometimes they form a fasciculated tissue in which cartilage-cells 
lie elongated and imbedded (fig. 60): most commonly of all, I 
think, they curve among the cells, as if they were derived from 
a fibrous transformation of an intercellular hyaline substance 
(fig. 63). 


Fia. 63.* 
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(2) Yet greater varieties may be found in the characters of the 
cartilage-cells.| In plan of arrangement they may be irregularly 
and widely scattered, or closely placed, or almost regularly clustered 
with fibrous tissue encircling them (figs. 59, 61, 62). In single 
cells there are varieties of size from ;1;th to ;)j;;5th of an 
inch. And there are yet more varieties of shape; some have the 
typical form of healthy preparatory cartilage-cells, being large, 
round, or oval, or variously shaped through mutual pressure, 
faintly outlined, with single nuclei, and clear contents (fig. 63) ; 
and some are like normal compound cartilage-cells (fig. 62). But, 
with various deviations from these more normal characters, some 
cells have hard dark outlines; and some are bounded by two, 


* Fig. 68. Group of cartilage-cells from a tumour in the tibia. Fine filamentous 
tissue encircles, and intervenes between, single-cells. Some of the nuclei of the cells 
contain oil-particles; and some of the same (in fig. 634) show, apparently, the pro- 
cess of assuming the stellate or branched form. Magnified about 400 times. 

f I retain this name, although the observations of Bergmann (De Cartilaginibus, 
1850) and others show that it is difficult, in some cases, to determine the nature of the 
cell-contents, and that their nuclei may be more like cells, or, having had the characters 
and relations of nuclei, may acquire those of included nucleated cells. Taking, as the 
type of cartilage-ced/s, the elements of the chords dorsalis, I think we shall least often 
err if we keep the term cell for those elementary structures in other cartilages which 
are most like the cells of the chorda, in their fine clear outline, and the pellucid or 


dim space juat within, or, alao, just without it. 
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three, or four dotted or marked concentric circles, as if the cell- 
walls had become laminated (figs. 61, 62); others appear without 
any defined cell-walls, as if they were mere cavities hollowed out 
in the basis-substance; and, in other instances, the cell-walls and 
their contents, down to the nucleus, appear as if they were com- 
pletely fused with the basis-substance, so that the nuclei alone 
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appear to be imbedded in the hyaline or dimly fibrous material. 
These last two states appear to be connected with very imperfect 
development or with degeneration ; for I have seen them, I think, 
in only soft cartilage, or in such as showed other distinct signs of 
degeneration. In many such cases, also, the nuclei are so loosely 
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connected with the basis-substance, that large numbers of them 
float free in the field of the microscope. 

(3) The varieties of the nuclei in the cartilage of tumours are 
not less than those of the cells. Some are like those of the normal 
cartilage ; round or oyal, clear, distinctly outlined, with one or two 
nucleoli (fig. 62). But some appear wrinkled or collapsed, as if 





* Fig. 64. Free nuclei: some simple, and some enlarged, and variously beset with 
branching processes. From a cartilaginous tumour under the angle of the lower Jaw. 
Magnified 400 times. 

f Fig. 65. Similar nuclei variously distorted and shrivelled. From a mixed carti- 
laginougs tumour over the parotid; similarly magnified, 
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shrivelled ; some contain numerous minute oil-particles, represent- 
ing all the stages to complete fatty degeneration, and the forma- 
tion of granular bodies (figs. 60, 63); some are uniformly but 
palely granular, like large pale corpuscles of lymph or blood; 
some are yet larger, nearly filling the cells, pellucid, like large 
clear vesicles with one or more oil-particles enclosed; and some 
have irregularities of outline, which are the first in a series of 
gradational forms, at the other extremity of which are various 
stellate, branched, or spicate corpuscles (figs. 63, 64, 65). 

I have not been able to discern any constant rule of coincidence 
between these forms of nuclei and the various forms of cells, nor 
between either and any of the enumerated appearances of the in- 
tercellular or basis-substance. All modes of combinations have 
appeared among them; only, on the whole, the completely deve- 
loped cells have the best nuclei, and the degenerate or imperfect 
of both are usually in company. 

The last-named nuclei, with irregular outlines, deserve a more 
particular description, both because they are, so far as I know, 
found in no normal cartilage in any of the vertebrata, and because 
their imitating, in some measure, the forms of bone-corpuscles 
might wrongly suggest that they have a constant relation to the 
ossifying process. 

They were first described, I think, by Muller; and have since 
been noticed in cartilagimous tumours by Mr. Quekett, and ‘many 
others. I have examined them in seven cases; and, to show that 
they are not peculiar to one form of cartilaginous tumour, I may 
add that, of these seven, one was a great tumour encircling the 
upper part of the tibia, one a growth on the last phalanx of the 
great toe, one a mixed tumour in the articular end of the fibula, 
one a very soft tumour in the subcutaneous tissue on the chest, 
and three were mixed tumours over the parotid or submaxillary 
gland. 

The phases of the transformation by which they are produced 
appear to be, as represented in figs. 63a, 64, 65, that a nucleus of 
ordinary form, or with one or more oil-particles, enlarges and 
extends itself in one or several slender, hollow, and crooked 
processes, which diverge, and sometimes branch as they diverge, 
towards the circumference of the cell. Such nuclei may be found 
within the cells (fig. 634), or within cavities representing cells 
whose walls are fused with the intercellular substance; but much 
more commonly it appears as if, while the nuclei changed their 
forms, the cells and the rest of their contents were completely 
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fused with the intercellular or basis-substance, so that the nuclei 
alone appear imbedded in the hyaline or pale fibrous substance. 
The nuclei thus enlarged may appear like cells, and their nucleoli 
may be like nuclei. But although, at first, as we may suppose, 
the nuclei, as they send out their processes, may enlarge and retain 
the round or oval form of their central parts or bodies, yet they 
afterwards lengthen and attenuate themselves, so as to imitate 
very closely the shapes of large bone-corpuscles or lacune; or 
they elongate and branch, or shrivel up; and in these states, lying 
in groups, they have the most fantastic appearances (figs. 64, 65). 
In these various states the nuclei are often loosely connected with 
the basis-substance; so that they are easily removed from it, or 
are found floating on the field of the microscope, as nearly all 
those were which are here drawn. 

Now, as I have said, corpuscles like these exist permanently in 
no normal cartilage yet examined, in man or any of the vertebrata.* 
If, then, heterology of structure were indicative of malignancy, the 
tumours that contain these corpuscles should be malignant; but 
there are no facts to make it probable that they are so; and every 
presumption is in favour of their being innocent. 

As to the meaning of these changes of the nucleus ;—they may 
be, as Mr. Quekettt has shown, preparatory to ossification, and 
the metamorphosis of the cartilage-nucleus into a bone-corpuscle 
or lacuna; but in many instances they are unconnected with 
ossification: for,in most of the cases in which I have found them, 
the tumour was in no part ossified, and in many of them it was 
not of a kind in which ossification was likely to ensue. In these 
cases we may believe the change of the nuclei to be connected 
with a process of degeneration. There are many grounds for 
this; such as the fact, already mentioned, of their likeness to the 
nuclei of lower cartilages; their likeness in shape to ramified 
pigment-cells and bone-corpuscles; the frequent coincidence of 
more or less fatty degeneration in the nuclei thus changing; the 
usual coincidence of .the fusion of the cell-wall and contents with 
the basis-substance of the cartilage, and the loosening of the 
nuclei; and the gradual shrivelling or wasting of the nuclei after 
the assumption of the stellate form. 

* The only natural cartilage yet known as possessing these corpuscles is, I believe, 
that of the cuttle-fish (Quekett, in Histol. Cutal. of Coll. of Surg. pl. vi. fig. 7); and 
it is at least interesting, and may be importantly suggestive, toobserve that the morbid 
structure, deviating from what is natural in ite own species, conforms with that of a 
much lower creature. 


+ Lectures on Histology, p. 166. : 
t C, O. Weber (Virchow’s Archiv. vol, vi. 1864), states that he has seen in encho- 
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Such is the anatomy of cartilaginous tumours; and now, in 
relation to their physiology, several points may deserve notice. 

Their rate of growth is singularly uncertain. They may increase 
very slowly. I have seen one not more than half an inch long 
which had been at least four years in progress. Or, after a certain 
period of increase, they may become stationary; as often happens 
in the tumours that occur in large numbers on the hands. Or, 
from beginning to end, their growth may be very rapid. I 
remember a man, 26 years old, in St. Bartholomew’s Hospital, in 
whom, within three months of his first noticing it, a cartilaginous 
tumour increased to such an extent that it appeared to oceupy 
nearly the whole length of his thigh, and was as large round as 
my chest. He had a pale unhealthy aspect, and suffered much 
from the growth; and its size and rapid growth, the tension nearly 
to ulceration of the skin over it, the enlarged veins, and loss of 
health, made all suppose it was a great cancerous tumour. Mr. 
Vincent, therefore, decided against amputation of the limb, and 
the patient died exhausted, within six months of the first appear- 
ance of the disease. The examination after death proved that a 
great cartilaginous tumour, with no appearance of cancerous disease, 
had grown within and around the middle two-thirds of the femur. 
The bone, after extension by the growth within it, had been 
broken, and all the central part of the tumour was soft, nearly 
liquid, and mixed with fluid blood and decolourised blood-clots. 

In another case, under Mr. Lloyd’s care, a cartilaginous tumour, 
surrounding the upper two-thirds of a girl’s tibia, grew to a cir- 
cumference of two feet in about 18 months. Gluge* also mentions 
a case in which, in a boy 14 years old, a cartilaginous tumour on 
a tibia grew in 34 months to the size of a child’s head, and pro- 
truded, and caused such pain and hectic, that amputation was 
necessary. 

I need only refer to the importance of these cases in their 
bearing on the diagnosis of tumours, and as exceptions to the 
general rule, that the malignant grow more rapidly than the 
innocent. 

In extent of growth, the cartilaginous tumours scarcely fall short 
of the fibrous. -Mr. Frogley{t has related two cases of tumours of 
enormous size. In one, the patient was a young woman 28 years old, 


dromata lime salts, collected in such quantities as to form large concretions. In one 
case, he noticed they had a rhombic form, and thinks they may probably have been 
ip 0 of lime. 

* Pathologische Anatomie, Lief. iv. 

f Medico-Chirurgical Transactions, vol. xxvi. 
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and the tumour, of nearly five years’ growth, around the shaft of 
the femur, extended from the knee-joint to within an inch of the 
trochanters, and measured nearly three feet in circumference. It 
was a pure cartilaginous tumour, but its whole central part was 
soft or liquid, and many of the nodules of which it was composed 
had the character of cysts, through such central softness as I shall 
presently have to describe. The limb was removed near the hip- 
joint, and the patient has remained in good health for seventeen 
years since.* 

In the other case by Mr. Frogley, the patient was a lady 37 years 
old, and the tumour had been growing eleven years; it was 204 
inches in circumference, and exactly resembled that in the former 
case, The amputation of the limb was equally successful. 

The tumour in Mr. Lloyd’s case, to which I have just referred, 
measured 24 inches in circumference. But all these are surpassed 
by an instance related by Sir Philip Crampton, in which a 
tumour of this kind surrounding the femur, and soft in all 
its central parts, measured no less than 64 feet in its circum- 
ference. 


The only change of cartilaginous tumours which ean be spoken 
of as a development, is their ossification: and this is, I believe, in 
all essential and minute characters, an imitation of the ossification 
of the natural cartilages. 

But the more general or larger method of ossification must also 
be observed. Ossification may ensue, I suppose, in any cartila- 
ginous tumour; but it is rare or imperfect in those that graw 
within bones, and is yet more imperfect, and is like the deposit of 
amorphous calcareous matter, in those that lie over the parotid 
gland. It is best seen in those that lie upon or surround the 
bones; and in these, two methods of ossification may be noticed. 

In one method, the ossification begins at the surface of the bone, 
where the cartilaginous tumour rests on it, and thence the new- 
formed bone grows into the cartilage. Thus, the ossification may 
make progress far into the substance of the cartilage; and the 
tumour may appear like an outgrowth of bone covered with a 
layer or outer crust of’ cartilage, on which the periosteum is ap- 
plied. Or, extending yet farther, the cartilage may by this method 


* I have to thank Mr. Frogley for Spada me this information, and Mr. Lane for 
an opportunity of exhibiting at the Lecture the remarkable specimen obtained by the 
operation, and now preserved in his Museum. 
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be wholly ossified, and the cartilaginous may be transformed into 
an osseous tumour. 

In the other method of ossification, the new bone is formed in 
the mid-substance of the cartilage. In a large tumour the process 
may commence at many points, and, extending from each, the 
several portions of new bone may coalesce with one another, and 
with that formed in the first method, like an outgrowth from the 
surface of the original bone. Indeed, this twofold method of 
ossification is commonly seen in the large tumours that surround 
long bones. 

The ossification ensuing in several points, and thence extending, 
is plainly, in these tumours, an imitation of the natural ossification 
of the skeleton from centres in each of its constituent parts. 
Sometimes, indeed, this natural process is imitated with singular 
exactness. Thus, in the College-Museum, No. 207 is a portion 
of a large tumour which was taken from the front of the lumbar 

oer vertebre of a soldier. 
ee Half of it is cartilagi- 
nous, and half is medul- 
lary cancer. The car- 
tilaginous portion con- 
sists of numerous small 
nodules, of various 
shapes, each of which 
is invested with a layer 
of connective tissue, 
as its perichondrium. 
In many of these, a 
single small portion of 
yellow cancellous bone 
appears in the very 
centre, each nodule 
ossifying from a single nucleus or centre, as orderly as each car- 
tilage of the foetal skeleton might ossify. 

I shall speak in the next lecture of osseous tumours, and among 
them, of those that are formed by these methods. It may therefore 
suffice for the present to say that, in nearly all cases, the bone 
formed in cartilaginous tumours consists of cancellous tissue, with 
marrow or medullary substance in its interspaces; and that when 
the ossification of the tumour is complete, the new cancellous 


4 66. Section of the cartilaginous and cancerous tumour described in the text: 
red one-half, 
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tissue is usually invested with a thin compact layer or outer wall 
of bone, which, if the tumour have grown on a bone, becomes con- 
tinuous with the compact tissue of that bone. * 


The principal defect or degeneration noticeable in cartilaginous 
tumours is manifested in their being extremely soft, or even liquid ; 
a clear, yellow, or light pink, jelly-like, or synovia-like material 
appearing in the place of cartilage. I call it a defect or a degene- 
ration, because it is not always certain whether it is the result of 
cartilage, once well-formed, having become soft or liquid, or whether 
the soft or liquid material be a blastema, which has failed of gain- 
ing the firmness and full organization of cartilage. It is quite 
probable that the same defective structure would be found in 
arrests of development as in degeneration; and the history of the 
cases agrees herewith. The conditions in which extreme softness 
is sometimes found can leave little doubt, I think, that it is in 
these cases a degeneration—a liquefaction of that which was once 
more perfectly nourished; hut, in other cases, the softness of 
structure appears to have characterised the growths from their 
earliest formation; such, probably, was the case of which the 
history is told on the next succeeding page; but in many cases we 
have no guide to the interpretation of the peculiarity. 

The soft material of cartilaginous tumours is like melting, 
transparent, yellowish, or pale pinkish jelly; or like a gum-like 
substance, or like honey, or synovia, or serum. Such a material 
may occupy the whole interior of a cartilaginous tumour, one 
great cavity, filled with it, being found within a wall of solid 
substance.* Or the whole mass of a tumour,f or its exposed 
surface,{ may be thus soft or liquid. Often, too, we may trace in 
individual nodules of a cartilaginous tumour, a process of what I 
suppose to be central softening, by which, perhaps, the formation 
of the great central cavities of the large tumours is best illustrated. 
Thus, in the tumour of cartilage and medullary cancer, of which 
I have already spoken, as illustrating the process of ossification 
from a centre in each nodule, there are many nodules, in the 
centre of which, instead of bone, small cavities full of fluid are 
seen. So, too, in a large cartilaginous tumour, growing on the 


* As in Mr. Frogley’s case; and as in many nodules of the tumours, No. 207 and 
others, in the Museum of the College of Surgeons. 

T See a drawing of one in the hand, and a specimen in Ser. 1,115, in the Museum 
of St. Bartholomew's, and the specimen given to the Museum by Mr. Bickersteth, and 
described on the next page. 

¢ Mus. Coll. Surg., No. 206. 
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pelvic bones of a man 40 years old, a portion of which was sent 
to me by Mr. Donald Dalrymple, I found a large number of 
distinct nodules, each with a central cavity full of honey-like 
fluid; and the state of the cartilage around these cavities, its soft- 
ness, the fusion of its cell-walls, and their contents, with its hyaline 
basis, and the sparing distribution of nuclei in it, make me believe 
that the softness and liquefaction were the results of a degenera~ 
tive process. 

When the softening may be safely regarded as degenerative, it 
is still, often, very difficult to say to what the change is due. In 
some cases it appears connected with the great bulk of the tumour, 
and the hindrance to the sufficient penetration of blood to its 
central parts. Hence it is, I think, proportionally more frequent 
in the large than in the smaller tumours. In some cases it may 
be due to exposure of the tumour, as in the instance of a cartila- 
ginous tumour which grew from the sacro-iliac symphysis and 
adjacent bones, and projected into the vagina of a woman 34 years 
old.* But in many more cases we are unable to assign a reason 
for such softness. 

The central softening of single nodules of cartilaginous tumours 
may extend to the formation of cysts; for when the whole of a nodule 
is liquefied, its investment of connective tissue may remain like a 
cyst enclosing the liquid. This change was shown in the same 
tumour as illustrated the central ossification and the central soft-~ 
ening. And it was not difficult to trace in it what appeared like 
gradations from central to complete liquefaction, and from a group 
of cartilaginous nodules to a group of cysts with tenacious fluid 
contents. 

When extensively softened or liquefied, or when almost wholly 
transformed into cysts with viscid contents, the cartilaginous 
tumours are very like masses of colloid cancer ;f so like, that the 
diagnosis, without the microscope, might be nearly impossible. 
Such a tumour was sent to me by Mr. E. Bickersteth. A woman, 
45 years old, had two tumours, one on the eminence of the right 
frontal bone, the other half an inch below the right clavicle. The 
former was globular, as large as a walnut, and fixed to the bone. 
It felt soft and doughy, but at its base and around its margins it 
was hard. The latter was about twice as large, subcutaneous, and 


* Mug, Coll, Surg. No. 206, 2 

T I believe they have been often described as such. I think, too, that some of them 
ate included by Vogel in his group of ‘ gelatine-tamours’ (Gallertgeschwilste), of 
which he says gelatiniform cancers are the most frequent form. 
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freely moveable; it felt like a fatty tumour, except im that it was 
not distinctly lobed, and was less firm and consistent than such 
tumours usually are. Both tumours had been gradually increas- 
ing for eight years, and had been painless. The patient’s mother 
had died with hard cancer of the breast. 

The tumour below the clavicle was removed. It was an oval 
mass, invested by a thin connective tissue capsule, partitions from 
which intersected it, and divided it into lobes of unequal size, dis- 
tinct, but closely packed. They all consisted of a soft, flickering, 
yellow, and pale ruddy substance, widely intersected with opaque- 
white lines. The substance was extremely viscid, and could be 
drawn out in strings, sticking to one’s fingers, like tenacious gum. 
Ite general aspect was very like that of a colloid cancer, but it had 
no alveolar or cystic structure, and it was an isolated mass, not an 
infiltration. Portions lightly pressed (for it needed no dissection 
for the microscope), showed as in the annexed figure (67), together 


Fia. 67. 





with a small quantity of loose connective tissiie and fat, a peculiar 
filamentous tissue in curving and interlacing bundles, and in 
separate very long and very tortuous, or curled filaments, or 
narrow flat bands (4). The latter appeared as peculiar pale 
filaments, about >;¢59 of an inch in diameter; in shape and 
mode of coiling resembling elastic fibres, but not having dark 
edges, and extending to an extreme length. Such fibres lay im- 
bedded in a pellucid viscid substance, and more abundantly 
scattered in the same were various corpuscles (3). Of these some 
were simple, others of more complex forms. The former were, 
generally, nearly round, dimly nebulous, with one or two shining 
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particles, but (unless in a very few instances), without nuclei. 
These seemed to be free nuclei, of which many had grown to an 
unusual size, and measured ;,455 of an inch in diameter. The 
more complex had the same texture as these, and seemed to be 
also altered nuclei, and resembled most nearly the stellate nuclei 
of more ordinary cartilaginous tumours. They generally had an 
oval, or round, or angular body or central part, from which 
slender processes passed out. These followed various directions. 
Some were short; some branched once or more; sume were ex~ 
tremely long, and appeared to connect adjacent corpuscles, or to 
be continued into some of the tortuous bands or filaments, like 
which, as they extended farther, they became pale, clear, and 
finely edged. The chief and extreme forms are sketched, and 
many intermediate between these existed. 

Since the operation the patient has remained well, and the 
tumour on the head has been stationary for four months; so that, 
thus far, the history has confirmed the only opinion I could form 
of so strange a tumour, namely, that it was composed of immature 
soft fibrous cartilage, not only arrested, but in a measure perverted 
in its development.* 

The softened central parts of cartilaginous masses are apt to be 
affected with rapid sloughing or suppuration. Such an event oc- 
curred in Sir Philip Crampton’s case already quoted, and in one, 
presenting many features of great interest, which was under Mr. 
Lloyd’s care, at St. Bartholomew’s Hospital.t A girl, 14 years old, 
was admitted with a very large tumour round the upper two-thirds 
of the tibia. It had been growing for 18 months, and shortly 
before her admission, without any evident cause, (unless it were 
that it had been punctured), the integuments over it began to 
look inflamed and dusky. The limb was amputated almost im- 
mediately after her admission; and the tumour presented in its 
interior a large cavity with uneven broken walls, filled with 
brownish serous fluid of horribly offensive putrid odour. The 
inner surface of the walls of the cavity appeared also putrid, and 
gases, the products of the decomposition, were diffused in the areo- 
lar tissue as far as the middle of the thigh. 

Other changes of a degenerative character may be sometimes 
observed in cartilaginous tumours. Parts of them may appear 


* In a letter dated December 12th, 1862,"Mr. Bickersteth states that he has not seen 
or heard ng of this patient since her discharge from the Hospital. 

+ It is fully reported in the Lancet, Dec, 1860, The specimen is in the Museum 
of the Hogpital. 


CARTILAGINOUS TUMOURS OF THE BONES. 508 


grumous, or pulpy, and of an ochre yellow colour.* This is pro- 
bably a fatty degeneration of their tissue. And, sometimes, as 
I have said, their ossification is so imperfect as to be more like a 
fatty and calcareous degeneration, in which their substance be- 
comes like fresh mortar, or soft chalk, and, when dry, is powdery, 
and white, and greasy.t 


It may serve for additional illustration of this general pathology 
of cartilaginous tumours, if I describe now some particular forms 
of them. 

I have said that they chiefly affect the bones. The bones of the 
hands are their most frequent seats; and next to these, the adja~ 
cent extremities of the femur and tibia, the parts which, for some 
inexplicable reason, appear to have in all the skeleton the least 
power of resistance of disease. After these, the humerus, the last 
phalanx of the great toe, the pelvis, and the ribs, appear most 
liable to cartilaginous growths; and after these, the number of 
cases is as yet too small to assign an order of frequency, but there 
is scarcely a bone on which they have not been seen. 

Of the cartilaginous tumours of the large long bones I need say 
little, having drawn from them the greater part of the general 
description. Only, the relations of the growths, according to the 
part of the bone in or near which they lie, may be worth notice. 

When, then, the tumour grows at or about the articular end of 
a large long bone, it is almost wholly placed between the perios- 
teum and the bone. Here it usually surrounds the bone, but not 
with an uniform thickness; and the thin wall of the bone wastes 
and gradually disappears as if it were eroded, or as ifit changed its 
form, becoming cancellous, and then growing into the tumour. I 
have never seen such a tumour encroaching on the articular sur- 
face of a bone; but it may grow up all about the borders of the 
joint, and surround them. A striking example of these relations 
of the cartilaginous tumour to the bone on which it grows is in one 
of the best and most characteristic specimens in the College- 
Museum ; { a cartilaginous tumour of the humerus, removed in an 
amputation at the shoulder-joint by Mr. Liston. His sketch of it 


* Mus. Coll. Surg., No. 200. 

+ Mus. Coll, Surg., No. 204. Rokitansky, B. i. p. 262. Dr. Humphry has par- 
ticularly described this change in his Lectures. p. 142. ; 

¢ Mus. Coll. Surg., No. 778. The patient recovered from the operation, but died two 
months afterwards with disease of the chest. The specimen is represented in Mr. 
Liston’s Practical Surgery, p. 374, from which the sketch (fig. 68) is drawn. 
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is here copied. The patient was a naval surgeon, and the tumour 

Fic. 68. had been growing for nearly forty 
years. The mass it now forms is 
nearly ten inches across; it sur- 
rounds the upper three-fourths of 
the shaft of the humerus, and 
nearly surmounts its articular 
surface; and it shows abundant 
isolated nodules, partial central 
ossification and central softening, 
and the growth of bone from the 
cancellous tissue of the humerus 
into the tumour. It shows, too, 
very well, how blood-vessels and 
nerves are imbedded in the ine- 
qualities of such tumours, without 
being involved by them. 

It is extremely rare, I think, 
for a cartilaginous tumour to 
grow within the articular end, or 
in the medullary tissue near it, 
in a large long bone. Astriking 
specimen, however, was presented 
by Mr. Langston Parker to Mr. Stanley. It was removed, by 
aroputation of the lower part of the leg, from a young gentleman 
in whom it had grown slowly, and had distinctly pulsated. The 
lower end of the fibula is expanded and wasted by a growth of 
cartilage, mixed with a substance such as will be described in the 
next lecture, as the characteristic material of fibro-plastic or 
myeloid tumours. The growth is rather larger than an egg, and 
is invested by the remains of the expanded fibula, and by the 
periosteum; and the relations of the chief blood-vessels make it 
probable that the pulsation felt during life was derived from that 
of the vessels within the tumour.* 

When a cartilaginous tumour grows at the middle of the shaft 
of a large long bone, it is, I think, usual to find coincidently both 





* The specimen is in the Museum of St. Bartholomew's Hospital. No. 788 in the 
Mus. Coll. Surg. is an ossified ilaginous tumour within the upper end of the 
cetiaciaes byline of St. Thomas’s Hospital is i most shaheery\ py eesti of 

i ous ours growing, at once, in the scapula, the u of the humerus, 
and the lower part of the same. In the lestneaied ad the coreg lies within the 
thinned walls of the bone. The case is described by Mr. William Adama, in the Proc. 
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an external and an internal growth. Cartilage lies outside the 
shaft, beneath the periosteum; and another mass may fill the 
corresponding portion of the medullary canal. Then, in the con- 
current growth of the two masses, the wall of the bone between 
them wastes or is broken up, and they may form one great tumour 
set between the portions of the shaft.* These are the cartilaginous 
tumours which most imitate the progress of malignant disease. 
They are indeed very rare; but the chance of the existence of such 
an one, where we might be anticipating a malignant tumour, is 
always to be added to the motives for amputation in cases of 
tumours round the shafts of these long bones. 


Such are some of the chief facts to be noted about the carti- 
laginous tumours on the large long bones. : 

On the jaws these tumours are, I believe, very rare. I know 
but one specimen on the upper jaw alone; a great tumour, 
portions of which are preserved in the Museum of Guy’s Hospital, 
and of which the history, by Mr. Morgan, is in the Hospital 
Reports. 

On the lower jaw, such tumouts appear prone to acquire a 
peculiar shape, affecting the whole extent of the bone. One of 
the most remarkable tumours in the Museum of the Colleget 
is of this kind. The patient was a lady 39 years old. The 
tumour had been growing eight years; it commenced as a small 
hard tumour just below the first right molar tooth, and gradually 
enlarged till it enclosed the whole jaw, except its right ascending 
portion. It measured two feet in circumference, and six inches in 
depth, and the patient died exhausted by want of food, which 
she was unable to swallow, and by the ulceration of parts of the 
tumour during the last two years of her life. 

M. Lebertt has recorded a case in which a tumour like this was 
removed by Dieffenbach. In three successive operations he re- 
moved it by instalments, and the patient finally recovered. 

The cartilaginous tumours that grow about the cranial bones 


* A specimen of this form is in the Museum of St. Bartholomew's in and upon a 
femur, in Ser. i. No. 111; and one of Very large size, around and in the upper third 
of the femur, is in Guy's Hospital Museum. One also is mentioned by Mr. Hawkins 
as occurring in the middle of the shaft of the humerus (Medical Gazette, vol. xxv. p. 
476.) Mr. Syme also records two cases in the Ed. Med. Jal, Jan. 1864, p. 4. The 
tumours in both cases occurred in the humerus, in which bone, next to the maxillary 
bones, he thinks this form of tumour most frequently appears. 

t+ Nos. 1084 and 201, 

$ Abbandlungen, p. 197, 
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and the vertebras show, in a marked manner, that reckless mode 
of growth (if I may so speak) which is more generally a charac- 
teristic of malignant tumours. They grow in every direction; 
pressing, and displacing, and leading to the destruction of, im- 
portant parts, and tracking their way along even narrow channels. 

In St. Bartholomew's is a tumour,* composed, for the most 
part, of cartilage, which grew in connection with the bones 
of the face and head of a lad 16 years old. It involved both 
superior maxillary bones, extended into the left orbit, and 
through the left side of the base of the skull into its cavity, com- 
pressing the anterior lobes of the cerebrum: it was also united to 
the soft palate, and protruded the left nostril, and the integuments 
of the face. 

The commencement of a similar growth is probably shown in a 
specimen in the College-Museum,f in which, together with changes 
effected by the growth of nasal polypi, one sees the ethmoid cells 
completely filled with firm semi-transparent cartilage, a mass of 
which projects in a round tumour into the upper part of the left 
nasal fossa. 

And here I may adduce, in proof of the tracking growth of the 
cartilaginous tumours, the case of onet originating in the heads of 
the ribs, which extended through the intervertebral foramina into 
the spinal canal, where, growing widely, and compressing the 
spinal cord, it produced complete paralysis of the pelvic organs 
and the lower extremities. 


The cartilaginous tumours of the hands deserve a special notice. 

As many, I believe, as forty cases might be collected from 
various records, in which the bones of one or both hands, and 
sometimes of the feet also, have been the seats of numerous carti- 
laginous tumours. Several of these cases were collected by John 
Bell ;§ many more by Miiller,|| who drew, indeed, from these cases 
the greater part of his general account of enchondroma; and 
many more might now be added to the list. Four admirable 


* Mus. St. Bartholomew's Hospital, Ser. xxxv. No. 47. Drawn in Mr. Stanley's 
Ilinstrations of Diseases of the Bones, pl. xvii. fig. 4. 

Mus. Ooll. Surg., 2199. 

Mus, Bt. Bartholomew's Hospital, Ser. i. No. 1165. 

Principles of Surgery, vol. iii. p. 65. 

On Cancer. Whenever the statements made by Miiller respecting the general 
characters of cartilaginous tumours differ from the account here given, the differences 
may, I think, be explained by his taking for the the tumours of the hand, This 
alone could have made him regard so little the ossification of cartilaginous tamours. 
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specimens of the disease are in the Museums of the College and of 
St Bartholomew’s. 

The first of these,* from the collection of Sir Astley Cooper, con- 
sists of the amputated fingers and heads of the metacarpal bones 
of a girl 134 yearsold. Tumours had been growing in these bones 
for eleven years; and now there are eleven or twelve, from half 
an inch to an inch and a half in diameter, and all formed of pure 
cartilage. 

The second was presented to the Museum of St. Bartholomew’s 
by Mr. Hodgson.t It comprises the right hand, and the little 
finger of the left hand, of a lad 14 years old, in whom, with- 
out any known cause, the tumours had been growing from 
early childhood. In the right hand, the metacarpal bone of the 
thumb contains two tumours; and of the fore finger three or four 
tumours, of which the smallest is an inch, and the largest is three 
inches in diameter: the first and second phalanges, also, of the 
fore finger, contain tumours; the middle finger appears normal ; 
the third finger has one tumour in its metacarpal bone, one in its 
first, phalanx, and two in its second phalanx; the little finger has 
as many, in corresponding positions. On the left hand the only 
tumour was that in the first phalanx of the fore finger. 

A third preparation contains the fore and little fingers removed 
by Mr. Lawrence from a healthy lad 17 years old. He had 
on his left hand four, and on his right hand six tumours; but 
those that were removed were alone troublesome and increasing. 
They varied from one inch and a half to one-third of an inch in 
diameter, were all covered with healthy smooth skin, and appeared 
to grow from the interior of the bones. No account could be 
given of their origin, except that they began to grow when he was 
five years old; and some grew more quickly than others. In both 
fingers a formation of cartilage had occurred in the metacarpal 
bones and the second phalanges, which was attended with scarcely 
any swelling: indeed, till the operation was being performed, 
these bones were not supposed to be the seats of disease, though 
their medullary cavities were quite full of cartilage. 

The fourth specimen, here sketched, is, I believe, the most 
remarkable yet seen. I-received it from Mr. Salmon, of Wedmore. 
It is the right hand of a labourer, 56 years old, from whom, 
when he was 16 years old, the fore finger of the left hand was 


* Mus. Coll. Surg., 775. 
¢ Described in the Pathol cso Ao the Catalogue. 
t+ Mus. St. Bartholomew's, thal 
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removed with a tumour weighing 2ib.50z. The little finger of 
the same hand has a tumour about as large as a walnut: the 
whole length of his left 
¥ia, 69.* tibia has irregular nodules 
on its anterior and inner 
surface, and some enlarge- 
ment exists at his left 
second toe. On the right 
hand, which Mr. Salmon 
amputated, there are tu- 
mours on every finger, and 
one spheroidal mass nearly 
ij ~\, six inches in diameter, in 
i 3 which the second and third 
py’ fingers appear completely 
buried, the walls of their 
phalanges being only just 
discernible at the borders 
of the mass that has formed 
by the coalition of tu- 
mours that grew within 
them. 

The disease which 
these specimens illustrate begins, I believe, exclusively in the 
early period of life; during childhood, or at least before puberty, 
and sometimes even before birth. It occurs, also, much more 
frequently in boys than in girls. One or more, or nearly all, 
of the phalanges or metacarpal bones of one or both hands may 
enlarge slowly, and without pain, into an oval, or round or heart- 
shaped swelling. When éuch swellings are grouped, they pro- 
duce strange distortions of the hands, making them look like 
those of people who have accumulated gouty deposits; or, as 
John Bell delights to repeat, like the toes and claws of sculptured 
griffins, They may greatly elongate the fingers, but they more 
commonly press them asunder, limiting and hindering their 
movements. 

There is no rule or symmetry observed in the affections of the 
hands, except that the thumb is less frequently than the fingers 
the seat of growths. 

In the large majority of cases, if not in all, each tumotir grows 





* Fig. 69. Hand with cartilaginous tumours, described above. Reduced to one- 
fifth of the natural size. 
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within a bone, the walls of which are gradually extended and 
adapted to its growth. And this position within the bones is the 
more remarkable, because, in the cases of single cartilaginous 
tumours of the fingers or hands, the growth takes place not more, 
but rather less, often within than without the bone; these single 
tumours commonly growing, as those of the larger long bones do, 
between the periosteum and shaft.* 

Thus, growing within the bones, the cartilaginous tumours may 
be sometimes found, even in the same hand, in all stages of 
growth. One phalanx or metacarpal bone may have its medullary 
cavity"full of cartilage without any external appearance of enlarge- 
ment; another may be slightly swollen-out at one part, or in its 
whole periphery; another so extended on one side, or uniformly, 
that its walls form only a thin shell around the mass of cartilage ; 
in another the cartilage may have grown out through holes ab- 
sorbed in the walls of the bone, and may then have spread out on 
its exterior; while from another it may have protruded through 
apertures even in ‘the integuments, gradually thinned and 
ulcerated: f or, as the specimen sketched in fig. 69 shows, we may 
find not only such a protrusion through integuments, but two 
originally distinct tumours, growing out beyond the limits of their 
respective bones, and coalescing in one huge mass. In cases of 
this kind, the cartilaginous mass in each bone usually appears as a 
single tumour, with very delicate, if any, partitions, It may have 
a coarsely-granulated aspect, but it is rarely divided into distinct 
nodules, or strongly intersected. Its exterior is adapted closely to 
the interior of the shell of bone, but is not continuous with it, 
except by blood-vessels. It rarely ossifies, except in a few small 
scattered cancellous masses in its mid-substance.{ And it is worth 
observing, that the tumours often project on only one side of a 
bone; for when this happens in the metacarpus, it is often very 
hard to tell which of two adjacent metacarpal bones should he cut 
out in case of need. 

The cases of this singular disease have shown great diversity 
as to the course of the tumours, and in their modes and rates of 
growth; some making progress, some remaining stationary; and 
I believe it has often’ happened that at the time of manhood 


: ree Coll. Bure No. 772-8. 
case illustrating the ‘last-mentioned fact is represented Ls Garage Miller, 
in hi rinciples of Saeae p. 450, 8rd ed. The tamour on the of the meta/ 
carpus weighed fourteen = and after protrusion bled frequently. John Bell aleg 
has ed several su 
¢ Specimens of casilication are in the College-Museum, No. 785-6. 
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all have ceased to grow. But in regard to all these questions, 
important as they are, we are yet in need of facts. 

It would be easy, and as vain as easy, to speculate on the meaning 
of such a disease as this. I believe no reasonable explanation of it can 
as yet be given, unless it may be said that these are the results of 
an exuberant nutrition similar to that which in the embryo may 
produce supernumerary limbs, but is here more disorderly and less 
vigorous. 


The only remaining instances of cartilaginous tumours to which 
I shall refer are those that grow near the parotid, or, much more 
rarely, near the submaxillary gland.* Some of these are formed 
of pure cartilage, and might be taken as types of the cartilaginous 
tumour; but more are composed of cartilage, or fibrous cartilage, 
variously mixed with other tissues, and especially with what appears 
to be an imperfect or a perverted glandular tissue. Whichever of 
these forms they may have, they are commonly imbedded in the 
gland. They are sometimes wholly surrounded by the gland- 
substance, but much more commonly are more or less deeply 
imbedded in it, and covered with its fascia. 

These tumours are generally invested with tough capsules of 
connective tissue, which, though sometimes loose, are more com- 
monly so closely attached to the surrounding parts that it is 
difficult to dissect them out. And the inconvenience of this is not 
a little increased by the frequent contact of branches of the facial 
nerve, which are apt to adhere very closely to the deep part of 
the tumour, or to be imbedded between its lobes, or may even 
stretch over its surface.f 

The general aspect of these tumours depends much on the pro- 
portion in which the cartilage and their other component tissues 
are mixed. When they are of pure cartilage, or when the car- 
tilage, or delicately fibrous cartilage, greatly predominates, they 
may present all the general characters that are already described. 
Such a case is illustrated by that to which, among all the speci- 
mens of the kind, the primacy belongs. It was removed by Mr. 

‘* These are grouped by Rokitansky as the third ae of the Gelatinous Sarcoma, 
with a recognition of their affinity to Enchondroma. ; e names them ‘ Fibro- 
of thes was given by Mr Lavceace (in hie paper of Tumours, alseudy o€am quite}. 
Mr, Cossr Hawkins described them, for the most part, as ‘ conglomerate tumours.’ 

t The imbedding of important parts in a cartilaginous tumour needs to be remem- 
bered. In the Museum of St, George's Hospital is a specimen of this kind, about seven 
inches in diameter, which was sent to the Museum with the history, that, in removing 


it from the deep tissues of the thigh, the femoral artery was cut acrosa where passing 
through its substance. 
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Hunter, and is enough to prove the skill and boldness ag an 
operator which some have denied him. The case was that of 
a man, 37 years old, who, sixteen years previously, fell, and 
bruised his cheek. Shortly after the ‘injury, the part began to 
swell, and the swelling regularly increased for four or five years, 
when he again fell and struck the swelling, which, after this, 
extended, especially at its lower part and base. It seemed quite 
loose, and moveable without pain. Mr. Hunter extirpated it, and 
with complete success. It weighed 144 ounces, and measures in 
its chief dimensions 9 inches by 7. It presents a striking instance 
of the conglomerate cartilaginous tu- - 
mour, consisting of numerous round Fie. 70.* 
masses of pale, semi-transparent, 
glistening cartilage, connected by 
their several areolar investments; 
and its exterior is deeply lobed and 
nodulated. Its apparent composition 
is confirmed by the microscopic exa- 
minations of Mr. Quekett,f who found 
it composed of cartilage, in which 
some of the intercellular substance is 
homogeneous, and some finely fibrous. 
But when in these tumours the 
cartilage is equalled or exceeded in iy 
quantity by the other tissue of which y 















they may consist, we may find the PSO 
same oval and nodular or lobed , WS Sh ah ) 
form, and the same hardness or firm- ” ne ee 
ness and elasticity, but they appear, hit BN eZ 
on section, opaque white or cream- SEZ — 


coloured, and less glistening than car~ 
tilage.t Generally, these mixed tu- 
mours appear uniform; but, sometimes, portions of purer car- 
tilage are imbedded in the mixed tissue, and obscurely bounded 
from it. 

In microscopic characters the cartilaginous part of these tumours 


* Fig. 70. Minute structutes of a mixed ape ome tumour over the parotid 
gland. In the upper sketch, a group of withered, stellate, cartilage-nuclei are encircled 
with fibrous tissue. Others lie near the group; while, equally near, are well-formed 
eartilage-cells, and groups of small nuclei or nucleated cells, like those of gland- 
structures. In the lower sketch similar corpuscles are grouped.as in the acinus of a gland. 
{ Histological Catalogue, vol. ip. 111, Ag. 52, 
t They are among the tumours which one finds described as like turnips or like 


potatoes. 
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has, I believe, nog peculiarity; different specimens may offer all 
the variety of forms to which-I have already referred. 

The tissue mixed with the cartilaginous is at present, I 
think, of uncertain nature. In several cases I have found it, 
for the most part, present a lobed and clustered structure, 
with fibrous-looking tissue encircling spaces that are filled with 
nuclei and cells. These enclosed spaces look so like the acini of , 
a conglomerate gland, that they seem to confirm the opimion one 
might form from its general aspect ; namely, that it is an imita- 
tion of gland-tissue. And this is confirmed by the character of 
the cells within the seeming acini; for they have the general 
traits of gland-cells. They are usually small, round or oval, 
flattened, dimly granular, with nearly round, pellucid nuclei with 
nucleoli. They lie either like a thin epithelial lining of the 
spaces I just mentioned, or else they are clustered within them ; 
or they may be irregularly grouped through the whole substance 
of the tumour; and in all cases abundant free nuclei like their 
own are mingled with them.* 

Such are the most general characters of these cells; but they 
are apt to vary from them, being more angular, or bearing pro- 
cesses, or being attenuated or caudate. Even if we may consider 
them as imitating gland-structures, yet it may be a question 
whether they are related to the adjacent parotid gland, or to 
lymphatic gland. It would be easy to discriminate between the 
elements of the parotid and of a lymphatic in their natural state ; 
but a morbid imitation of either of them may deviate far enough 
to be as much like the other. And it is well to remember that 
these tumours have exactly the seats of naturally existing lym- 
phatic glands, and are often closely imitated by mere enlargements 
of these glands; so that, possibly, future researches may prove 
that they are cartilaginous tumours growing in and with a lym- 
phatic gland over or within the parotid or submaxillary gland. 

In general history, especially in their slow and painless growth, 

* Alt 
giand anu, yr the marie and spindle-shaped olla, iibedded it jelly or 
almost fluid mass, so often found in these tumours over over the parotid, belong, without 
doubt, to that embryonal connective or mucous tissue, which has already beon referred 


to (p. 449, 464,) as occusionally into the structureof other tumours, This form 
of tissne blends in various ways, as Bi ee ee 


and together with it may constitute entire tumours 
Poester thinks that from what he has seen (Atlas, Taf xix xix. p. PD ee is is juried tn 
eee this mucous torus may bonome sonrarted into catlaginoss, th ee 


° ptrae- 
ayia tamours et ar ge 
, lar ndular tamours may be found in « paper by Billroth, in Virchows 
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the absence of any morbid influence, except that produced by 
pressure on the surrounding parts, the absence of proneness to foul 
ulceration, and of tendency to return after removal; in all these, 
the tumours over the patotid agree, I believe, with the other forms 
of cartilaginous tumours. I will therefore not delay to relate 
cases of them; but will draw towards conclusion by referring to 
‘some points connected with the general history and nature of the 
whole group of cartilaginous tumours. 


First, then, concerning their origin: —They begin, in a large 
majority of cases, in early life; between childhood and puberty. 
Yet they may begin late in life. I saw one on the hand, which 
had been of no long duration when it was removed from a man 70 
years old; another, growing in the humerus, and described by Mr. 
W. Adams,* had grown quickly in a man of 61; another began to 
grow at the same age, in a woman’s thumb.f Most commonly, 
also, those in or near the parotid appear in or after middle age. 

Then, concerning their nature: they may be regarded as, usu~ 
ally, completely innocent tumours, and yet there are some cases 
recorded, in which we must believe that, after a cartilaginous 
tumour has been removed, another has grown in the same place. 
I saw one such in a woman 30 years old, in whom, soon after the 
removal of one tumour from the parotid region, another grew 
and acquired a great size. This was an unmixed cartilaginous 
tumour; and I believe the first was of the same nature. Dr. 
Hughes Bennett } has related a case in which Mr. Syme removed 
a cartilaginous tumour of the arm by amputation at the shoulder- 
joint. Subsequently, the patient, a girl, 14 years old, died with 
tumours in the stump and axilla. Mr. Liston removed a portion 
of the scapula, with a great tumour in its spine and acromion, 
which I have no doubt is a soft and cartilaginous tumour.§ Three 
‘years afterwards the patient died, with what is described as a return 
of the disease. Mr. Fergusson showed at the Pathological Society 
a fibro-cartilaginous tumour | of the lower jaw, which had grown 
twice after the complete removal of similar tumours from the 
same part. In the Muséum at Guy’s Hospital, also, there is a 
cartilaginous tumour growing from the angle of the lower jaw 


* Proceedings of iris ey Society, ii, $44. 
+ Lebert; Abhandluagen, p. a 
On Cancerous and Cencrsid Growth pp. 108 and 268. 


uem, No. 781. 
3 Sion eumloe withthe ming, ad found femal of well-marka 
partilage, with « fibrous basis. 
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into the mouth, ghich is said to have grown after complete re- 
moval of a similar tumour with the portion of lower jaw to which 
it was connected. Lastly, Professor Gluge* recerds two cases, in 
which we must believe that recurrence of cartilaginous tumours 
ensued after complete removal. In one, a cartilaginous tumour, 
of 13 years’ growth and 94 pounds weight, over a man’s scapula, 
clavicle, and neck, returned in the ribs, and destroyed life in a 
year and a half. In another, a similar tumour of the orbit returned 
two and a half years after removal.t 

We must conclude, I think, from these cases, that, although 
the general rule of innocence of cartilaginous tumours is esta- 
blished by their usual history, by numerous instances of perma- 
nent health after removal, and by cases in which, after death, no 
similar growths are found in lymphatics or internal organs, yet 
recurrence after operations may ensue. I think that when this 
happens it will generally be found that the recurring growths, if 
not the original growths also, are soft, rapid in their increase, and 
apt to protrude and destroy adjacent parts; as if we had, again, in 
these, an instance of that gradual approximation to completely 
malignant characters, of which I spoke in the last lecture. I think, 
too, that we shall find that these soft cartilaginous tumours which 
are apt to recur, or of which more than one exist in distant parts 
in the same patient, affect particularly those who are members of 
cancerous families (see p. 501). 

In connection with these pointe, I may refer to some additional 
facts in the pathology of cartilaginous tumours. 

First, many may exist in the same person; secondly, they are 
sometimes hereditary; thirdly, they may extend themselves to 
more or less distant parts by means of the lymphatics; ¢ fourthly, 
they are not unfrequently mingled with cancerous growths. 

* Atlas der pathologischen Anatomie, Lief. iv.; and Pathologische Histologie, p. 67. 

t Vitehow i elates vans (Archiv. Boy. 216) in which tumowrs : car poe Rives 
in the scapula and were removed, an cighth then grew, and proved fatal. These tumours 
contained many cartilaginous elements, so that they had an affinity to the cartila- 
ginous of tumours ; but from the number of cysts in them it was hand to say 
with which they ought to classified. 
$ Mr. Paget has recorded in the Trans. Med. Chir. Soc. vol. xxxviii., 1856, a very 
remarkable case of cartilaginous tumour of the right testicle, in which the 
, extended itself into other and distant parts by means of the lymphatics. It occurred 
ina man wt. 37. When the testicle was removed, it was found to contain tortuous, 
eylindriform, and knotted pieces of cartilage, some of which could be seen to be con- 
tained in tortuous and communicating canals, which they tightly Sled ; others were 
close packed, and imbedded in a filamentous white connective tissue, bat it is 
extremely probable that these also had grown in canals, with the walls of whish they 
had coalesced. These canals were shown to be | vouela, several of 
which could be traced passing trom the teticle bt ht gp ero Teg er 
cartilaginous growths. The lymphatics were, by these growths within them, rendered 
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Multiplicity is sufficiently marked in the cases of the hands and 
feet, but has been observed, though more rarely, in other parts; 
as in a case recorded by Mr. William Adams, and already referred 
to, as presenting tumours at once in the scapula and parts of the 
humerus. The case of Mr. Hickersteth (p. 500) was probably of 
the same kind. 

The hereditary occurrence was observed in the case of a cartila- 
ginous tumour of the pelvis, of which I have already spoken, as 
examined by Mr. Donald Dalrymple. The patient’s father had a 
large ossified enchondroma of the radius, which was removed by 
Mr. Martineau.* 

The conjunction of cartilaginous and medullary cancerous tu- 
mours may, perhaps, be called frequent, especially in the testicle. 

A man, 38 years old, was under Mr. Lawrence’s care with an 
apparent enlargement of one testicle, which he ascribed to a blow 
received eighteen months previously. Three weeks after the blow 


so tortuous and e: as to form a series of tumours, like a chain of diseased lym- 
phatic glands. Portions of the lymphatic vessels between the growths were dilated 
into cysts, fled with a pellucid fluid, ahi Ae ai detained in the vessels through 
the obstruction presented by the growths. e patient recovered remarkably well 
from the operation, but a few weeks afterwards he died, showing signe of disease in no 
organs but the lungs. On making a post-mortem examination, two dilated and tor- 
tuous lymphatic vessels could be traced upwards from the internal abdominal ring, 
along with the spermatic blood-vessels. They were filled with cartilage, and became 
connected with a swelling, along with which they adhered closely to the lower part of 
the vena cava inferior, reaching nearly to the ongin of the renal veins. This swelling 
was probably a diseased lymphatic ape From one of the lymphatic vessels above 
described, a growth projected into the cavity of the vena cava, and a small tuft-like 
isolated growth of carti was attached to the inner coat of the vein, near the ter- 
mination of one of the renal veins. Excepting these, all the other veins examined 
appeared healthy in structure and contents. The lymphatics also were not affected 
beyond the parts already described. In the lungs, however, cartilage had formed in 
very large quantities, and existed imbedded in the healthy pulmonary tissue, in 
cylindriform, or nearly spherical, lobed, and nodular pieces. In many of the larger 
branches of the pulmonary artery, small shrub-like growths of cartilage, like that in 
the vena cava, were attached to, without protruding thro the lining membrane. 

A case has also been recorded by M. Richet (Gaz, des Hépitaux, Aodt 14, 1855) in 
which a large cartilaginous tumour of the scapula was removed. The patient went on 
well for some time, but then died of an obscure pulmonary affection. At the exami- 
nation after death, a large number of tumours were found in the lungs, possessing the 
same structure as the one removed from the scai . 

We must admit that in both the above cases a ‘ generalisation’ (to employ a term 
twsed by some pathologists) of the cartilaginous tumours had takén place. But in 
them evidence seems conclusive that the materials of the tumours were carried, 
from the seat of original formation of i sical Aap blood. into the lungs, and 
served there as germs for the development ee aoe But this does not 
make them identical with malignant tumours, in which the ‘ generalisation’ is com- 
ee! effected by causes independent of any such mechanical transference of 

+ The ens are in the Museum of the Norfolk and Norwich Hospital In 


ousium, and that ‘others of his kindred had been subjectad to the ing influesioes 
of « perverted nutrition.’ ; oe es i saat 
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he noticed an enlargement which regularly increased, and formed 
an oval mass about four inches long. This, at its upper part, was 
moderately firm and elastic; but in the lower third it felt incom- 
pressibly hard. It was removed, and proved to be a pale, soft, 
greyish, medullary cancer in the testicle, having in its lower part 
a mass of cartilage, with scattered points of bone, and some inter- 
cellular tissue.* The patient died a fortnight after the operation ; 
and it was interesting to observe, as illustrating the contrast 
between the cartilaginous and the cancerous growths, that he had 
soft medullary cancerous tumours in the situation of his lumbar lym- 
phatic glands, but no cartilaginous tissue in or mingled with them. 

A specimen closely resembling this, and with a very similar 
history, is in the Museum of the University of Cambridge. An- 
other is in the Museum of Guy’s Hospital, of which it is said that 
the patient died with return of the medullary disease. Miiller 
noticed the same combination.f Virchowt has cited two cases, and 
described one, all illustrating the same singular fact. In the 
three specimens that I have seen of conjunction of cartilaginous 
and medullary growths in the testicle, the cartilage appears as an 
isolated mass in the substance of the medullary tumour, and is 
enclosed in a distinct capsule. There are other cases, however, in 
which the two morbid substances, though distinct, yet lie in so 
close contact that they are confused with one another. Thus, in a 
tumour which, as already mentioned (p. 498), was attached to the 
front of the lumbar vertebre, and weighed thirteen pounds, half 
was formed of soft flocculent medullary cancer, and half of nodules 
of cartilage, some with soft, some with osseous centres.§ A tumour 
removed from over a woman's parotid gland by Mr. Lloyd was in- 
vested by a single capsule of connective tissue; but one half was 
cartilaginous and the other looked like medullary substance, and 
they were mingled, with no distinct boundary-line, at their con- 
tiguous borders.|/ And, lastly, in a case of which preparations are 
in the Museum of St. Thomas’s Hospital, Mr. Dodd removed a 
genuine and apparently unmixed cartilaginous tumour from a 
man’s ribs; but, in three months, another tumour appeared in 
the same part, formed of closely-mingled cartilage and medullary 
substance. This quickly proved fatal. 


* The specimens and drawings ure in the Mussum of St. Bartholomew's. 
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was alive at least seven years after the removal of the tuaour * 
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I need hardly remark on the bearing which this last case may - 
have on the question of the recurrence of cartilaginous tumours, 
and on that of: the changes of character which may ensue in 
tumours generally, at their successive occasions of recurrence. It 
gives to all these cases a much higher interest than would attach 
to them if regarded only as rarities and strange things. 

But it is not with the malignant diseases alone that cartilage is - 
found in tumours. I have described it as combined with what 
appears like glandular tissue in the tumours over the parotid, and 
I have seen bone in similar combination in a tumour in the lip. 
Specimens are not rare in which closely-grouped nodules and 
irregular masses, of pure white cartilage are imbedded in fibro- 
cystic tumours in the testicle.* In speaking of the fibro-cellular 
tumours, I mentioned two in which cartilage was similarly mingled 
with their more essential constituent; and in the Museum of 
Guy’s Hospital is a tumour removed from beneath the gastroc- 
nemius muscle, which consists of both connective and adipose 
tissue, with abundant imbedded nodules of cartilage. And, lastly, 
similar combinations appear to exist of cartilaginous growths with 
those which M. Lebert named fibro-plastic, and which will be 
described in the next lecture as myeloid tumours. Such is, I 
believe, the composition of three tumours in the Museum of St. 
Bartholomew’s, of which one surrounds the head of the tibia; f 
another involves the bones of the face, and extends into the cra- 
nium ;{ anda third occupies and expands the lower end of the 
fibula. The compound structure of the last was ascertained with 
the microscope, which easily detected the two materials irregu- 
larly mingled in every part of the tumour. 

In all these facts concerning its combination with other mor- 
bidly produced structures, there must be something of much 
importance in relation to the physiology of cartilage; but as yet, 
I believe, we cannot comprehend it. Such combinations are not, 
I believe, imitated in the cases of any other structures found in 
tumours; even those that are thus combined with cartilage do not, 
I think, combine with one another, if we except the cases of intra- 
uterine morbid growths. As yet, however, the interest that belongs 
to all these inquiries is scarcely more than the interest of mystery, 


* Illustrative cases of this may be found in Mr. Curling s paper, ‘Observations on 
Cystic Disease of the Testicle,’ Med.-Chir. Trans. vol. xxxvi. p. 440, and in a paper by 
Billroth, Virchow’s Archiv. viii. 1856. 

+ Series i. 41; and Mr. Stanl oy Tlustrations i fig. 8, 

Ser. xxxv. 47; sadthe dane Diet 
| Appendix to Pathol, Catal. 
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and of promise to future investigators. As yet, we can think 
searcely more than that, as innocent tumours, generally, are remote 
imitations of the abnormal excesses of development which occur 
in embryo-life, so it might be expected that, in some of them, 
many of the tissues would be combined in disorder, which, orderly 
arranged, make up the foetus. 
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LECTURE XXVII. 


PART I. 


MYELOID TUMOURS. 


Tue Tumours for which I venture to propose the name of 
Myeloid (svéAwd7s, marrow-like), were first distinguished as a 
separate kind by M. Lebert.* Before his discovery of their 
minute structure, they were confounded with fibrous tumours, or 
included among the examples of sarcoma, and especially of osteo- 
sarcoma. M. Lebert gave them the name of‘ fibro-plastic,” having 
regard to their containing corpuscles like the elongated cells, or 
fibro-cells, which he has called by the same name, and to which I 
have so often referred as occurring in the rudimental fibro-cellular 
and fibrous tumours, and in developing lymph and granulations. 
But the more characteristic constituents of these tumours, and 
those which more certainly indicate their structural homology (i. e. 
their likeness to natural parts) are peculiar many-nucleated cor- 
puscles, which have been recognised by Kolliker f and Robin { as 
constituents of the marrow and diploe of bones, especially in the 
foetus and in early life. It seems best, therefore, to name the 
tumours after this their nearest affinity. On similar grounds, they 
must be regarded as having a nearer relation to the cartilaginous 
than to the fibrous tumours; for their essential structures, both the 
many-nucleated medulla-like corpuscles and the elongated cells, 
are (like those of cartilaginous tumours) identical with normal 
rudimental bone-textures. Moreover, as I have already said (p.517), 
portions of myeloid structure are sometimes mixed with those of 
cartilaginous tumours, and they are sometimes developed into natu- 
rally constructed cancellous and medullary bone. The structures 
of this group of tumours are, indeed, essentially similar to those 
found in granulations which grow from, and may be transformed 


pathologique, ii. ee Pg Abhandlungen, p. 123. 

t Bleak: Aunty Hi So, - 

j Com pter Rendus. Ia Sociats de de Biologie, T. i. p. 160; T. ii. p. 8, and 
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into, bone ; and to a section of such granulations some specimens 
bear, even to the unaided eye, no small resemblance. ; 

The myeloid tumours may perhaps, like the cartilaginous, be 
found in other situations than in connection with the bones; but 
they are far more frequent in or upon the bones than in any other 
tissue. I have seen the myeloid structures in the mammary gland, 
and I think in the neck, near the thyroid gland; and M. Lebert 
mentions many other parts as occasionally containing tumours 
belonging to his ‘fibro-plastic’ group, especially the eyelids and 
conjunctive, the subcutaneous tissue, the cerebral membranes, and 
the uterus.* 

As usually occurring in connection with the bones, a myeloid, 
like a fibrous, tumour may be either enclosed in a bone whose 
walls are expanded round it, or, more rarely, it is closely set on 
the surface of a bone, confused with its periosteum. The sketches 
in p. 484, of fibrous tumours within and upon the lower jaw, 
might be repeated here for myeloid tumours; and the two kinds 
are about equally common in the same positions, both within and 
upon the upper jaw. When enclosed in bone, the myeloid 
tumours usually tend to the spherical or ovoid shape, and are often 
well-defined, if not invested with distinct thin capsules; seated 
on bone, they are, as an epulis of this structure may exemplify, 
much less defined, less regular in shape, and often deeply 
lobed. They feel like uniformly compact masses, but are, in 
different instances, variously consistent. The most characteristic 
examples are firm; and (if by the name we may imply such a 
character as that of the muscular substance of a mammalian heart) 
they may be called ‘fleshy.’ Others are softer, in several grada- 
tions to the softness of size-gelatine, or that of a section of granu- 
lations, Even the firmer are brittle, easily crushed or broken; 


_ * L.c.; and in Virchow and Reinhardt's Archiv., B. iii. p. 463. But I think that 
in eeveral of these instances he has included in his account tumours containing only 
the elongated ‘ fibro-plastic ’ cells; whereas I have reckoned, as belonging to this 
myeloid group of tumours, none but those which, together with such cells, contained 
algo the becge many-auciated corpuscles, which alone are a peculiar constituent. A 
tumour containing elongated fibro-cells ulone, I should expect to be a rudimental fibro- 
cellular, or fibrous, or recurring fibroid tumour. They may also a as a chief 
constituent in tumours containing abundant inflammatory exudation. Lehert com- 
municated an essay on fibro-plastic tumours to the Société de Chirurgie, of which an 
abstract is published in the Archives Gén. de Medecine, Jan. 1858, So far as I can 
judge from this abstract, it is very advisable to maintain the distinction which I haved 
y between the myeloid tumours, which are composed of rudimental bone- 
tissues, and those which (whether they be called fibro-plaatic, or by any other a) 
consist of structures rodimental, of fibro-cellular or fibrous tissue. 6 
distinction ‘between the two groups is determined ‘by the or ubsence of the 
many-nucleated cells characteristic of the myeloid tumours. : 
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they are not tough, nor very elastic, like the fibro-cellular or fibrous 
tumours; neither are they ggumous or pulpy; neither do they show 
a granular or fibrous structure on'their cut or broken surfaces, 

On section, the cut surfaces appear smooth, uniform, compact, 
shining, succulent with a yellowish, not a creamy, fluid. A 
peculiar appearance is commonly given to these tumours by the 
cut surface presenting blotches of dark or livid crimson, or of a 
brownish or a brighter blood-colour, or of a pale pink, or of all 
these tints mingled, on the greyish-white or greenish basis-colour.* 
This is the character by which, I think, they may best be recog-~ 
nised with the naked eye, though there are diversities in the 
extent, and even in the existence, of the blotching. The tumour 
may be all pale, or have only a few points of ruddy blotching, or 
the cut surface may be nearly all suffused, or even the whole sub- 
stance may have a dull Modena or crimson tinge, like the ruddy 
colour of a heart, or that of the parenchyma of a spleen.f 

Many varieties of aspect may thus be observed in myeloid 
tumours; and, beyond these, they may be even so changed that 
the microscope may be essential to their diagnosis. Often, they 
partially ossify; well-formed, cancellous bone being developed in 
them. Cysts, also, varying considerably both in number and size, 
and filled with bloody or serous fluids, may be formed in them, 
occupying much of their volume, or even almost excluding the 
solid texture. In the last case, the recognition of the disease 
is very difficult. I lately amputated the leg of a woman, 24 
years old, for what I supposed to be a cancerous tumour growing 
within the head of the tibia. She had had pain in this part for 
eighteen months, and increasing swelling for ten months; and it 
was plain that the bone was expanded and wasted around some 
soft growth within it. On section, after removal, the head of the 
tibia, including its articular surface, appeared expanded into a 
round cyst or sac, about 33 inches in diameter, the walls, of which 
were formed by thin flexible bone and periosteum, and by the 
articular cartilages above. Within, there was little more than a 
few bands or columns of bone, among a disorderly collection of 
oysts filled with blood, or blood-coloured serous fluids. The walls 
of most of the cysts were thin and pellucid; those of some were 


* Lebert says, the greenish-yellow colour that they may show depends on a peculiar 
sort of fat, which he calls Kanthose (Abbandl. 127). : ci : 

t I believe that many of what have been named spleen-like tumours of the jaws 
have been of this kind. The colour they present is not due only to blood in them; 
more of it is aad sige pd texture, as that of the spleen is, or that of granula- 
tions; and it may be quickly and completely bleached with alechol. 
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thicker, soft, and brownish-yellow, like the substance of some 
medullary cancers; a likeness to which was yet more marked in a 
small solid portion of tumour, which, though very firm, and looking 
fibrous, was pure white and brain-like. 

None who examined this disease with the naked eye alone felt 
any doubt that it was an example of medullary cancer, with cysts 
abundantly formed in it. But, on minuter investigation, none but 
the elements which I shall presently describe as characteristic of the 
myeloid tumours could be found in it: these, copiously imbedded 
in a dimly-granular substance, appeared to form the substance of 
the cyst-walls, and of whatever solid material existed between 
them. The white brain-like mass was, apparently, composed of 
similar elements in an advanced fatty degeneration; neither in it, 
nor in any other part, could I find a semblance of cancer-cells. 

I have not seen another specimen deviating so far from the 
usual characters of myeloid tumours as this did; but I think that, 
as in this, so in any other variation of general aspect, the micro- 
scopic structures would suffice for diagnosis; for there is no other 
morbid growth, so far as I know, in which they are imitated. 
They consist essentially of cells and other corpuscles, of which the 
following are the chief forms : — 

1. Cells of oval, lanceolate, or angular shapes, or elongated and 
attenuated like fibro-cells or caudate-cells, having dimly dotted 
contents, with single nuclei and nucleoli (fig. 71). 


Fra. 71.* 





2. Free nuclei, such as may have escaped from the cells; and, 
among these, some that appear enlarged and elliptical, or variously 
angular, or are elongated towards the same shapes as the lanceolate 


* Fig. 71. Microscopic structures of myeloid tumours, 
plastic cells (Lebert). 3, a cluster of meny-usclested cells’  Mepuifian thoct 900 
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and caudate cella, and seem as if they were assuming the characters 
of cells, 

3. The most peculiar form ; — large, round, oval or flask-shaped, 
or irregular cells and cell-like masses, or thin disks, of clear or 
dimly-granular substance, measuring from 345 to ;yy5 of dn inch 
in diameter, and containing from two to ten or more oval, clear, 
and nucleolated nuclei (fig. 71: see also fig. 73). 

Corpuscles such as these, irregularly and in diverse proportions 
imbedded in a dimly-granular substance, make up the mass of a 
myeloid tumour. They may be mingled with molecular fatty 
matter; or, the mass they compose may be traversed with fila- 
ments, or with bundles of connective tissue and blood-vessels; but 
their essential features (and especially those of the many-nucleated 
corpuscles) are rarely obscured. 


Respecting the general history of the myeloid tumours, the cases 
hitherto minutely observed are too few and too various to justify 
many general conclusions. Not that the disease is a rare one: for 
there can be no doubt that many cases recorded as examples of 
epulis, of fibrous tumours of the jaws, of osteo-sarcoma, and even 
of cancerous growths about the bones, should be referred to this 
group. When these lectures were delivered and first published, no 
cases but those by M. Lebert, and those which I had myself been 
able to observe, were open to me for comparison, but since that 
time the attention of surgeons and pathologists having been 
directed to this form of tumour, many additional cases have been 
recorded. From these, the most general facts I can collect are, 
that the myeloid tumours usually occur singly; that they are 
most frequent in youth, and very rare after middle age; that they 
generally grow slowly and without pain; and generally commence 
without any known cause, such as injury or hereditary disposition. 
They rarely, except in portions, become osseous; they have no 
proneness to ulcerate or protrude; they seem to bear even con- 
siderable injury without becoming exuberant; they may (but I 
suppose they very rarely) shrink, or cease to grow; they are not 
apt to recur after complete removal, although their recurrence has 
been in more than one case observed;* nor have they, in general, 
any features of malignant disease, although myeloid structures 
have occasionally been found mingled with the ordinary structures 
of medullary cancer.t 

* See the casey related in the no 508. 


+ Cuses aoe au aa a $46 of the same 
volume a Bd is related by Mr. J. Hutchinson, in via te pe ks of the shaft of 
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I may illustrate these general statements by abstracts ofsome of 
the cases I have recorded, selecting for the purpose those which 
were, on any ground, the more remarkable.* 

A lad, 18 years old, was under Mr. Stanley’s care, fifteen years ago, 
with a tumour occupying the interior of the symphysis, and immedi- 
ately adjacent parts, of his lower jaw-bone. It had been observed 
gradually increasing for eight months without pain, and in its 
growth had disparted the walls of the jaw, hollowing out a cavity 
for itself, and projecting into the mouth through one of the alveoli. 
Mr. Stanley removed the portion of the jaw, from the first left true 
molar to the first right premolar tooth. The tumour presented 
the greenish and greyish basis, blotched with crimson and various 
brownish tints, and the characters of firmness, succulency, and 
microscopic texture, which I have described as most distinctive of 
the myeloid tumours. It was the specimen from which some of 
the microscopic sketches were made, and might be considered 
typical. This patient is still in good health, with no appearance 
of return of the disease. 

Mr. Lawrence had under his care a woman, 21 years old, 
with a tumour in the alveolar part of the front of the upper 
jaw. This was of about twelve months’ duration, and had some- 
times been very painful. It was seated in the cancellous tissue 
between the walls of the alveolar and adjacent portion of the upper 
jaw, projecting slightly into both the mouth and the cavity of the 
nose, and raising their mucous membranes after passing through 
the wasted bone. After cutting away the front wall of the jaw, 
the tumour was cleared out from all the cavity in which it lay 
imbedded. It was in all microscopic characters like that. last 
mentioned, and resembled it in general features, except in that it had 
in every part the dark ruddy colour of a strong heart. There was 
no reappearance of the disease for two years after the performance 
of the operation, such as would have occurred in the case of a 
malignant tumour, if an attempt had been made to remove it with- 
out the bone in which it was growing. The patient was then lost 
sight of, so that no further history can be given. 

A woman, 22 years old, was under Mr. Lawrence's care, in 


the humerus, and several enlarged infrs-axillary glands were removed on accou 
myeloid tumour of the humerus “Thickening ey fangs growtbe rt a mai pi 
weeks after in the operation mosne. and ri months eee position aprsag patient 
died. The last formed growths diaclored bievicrsingg cancerous structure, and several 
deposits of soft cancer were found in the riley itty 

the mpectmers obsetsed: fous a the following cases are in the Musenm of Bt. 
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March 1851, from the alveolar part of whose right jaw, growths 
which were regarded as examples of epulis, had been four times 
removed in the previous*thirteen months. In the fourth operation, 
in August 1850, the growth was found to extend through the 
socket of the first molar tooth into the antrum, or into a cavity in 
the jaw. It was wholly removed (as it was thought), and the 
wounds healed soundly; but nine weeks afterwards a fresh growth 
appeared, that seemed to involve or arise from nearly the whole 
front surface of the right upper jaw-bone: it was firm, tense, and 
elastic, but not painful, projecting far on the face, as well as into 
the nostril, and into the cavity of the mouth at both the gum and 
the hard palate. This swelling, under various treatment, rapidly 
increased; and in December 1850, a similar swelling appeared at 
the left canine fossa, and grew at the same rate with that of earlier 
origin. Of course the coexistence of two such swellings led to 
the fear, and in some minds to the conviction, that the disease was 
cancerous; and the more, because, at nearly the same time with 
the second of these, two soft tumours had appeared on the parietal 
bones. Still, the patient’s general health was but little impaired ; 
-and when the mucous membrane of the hard palate ulcerated over 
the most prominent parts of the tumours, neither of them pro- 
truded, or bled, or grew more rapidly. 

In April 1851, the growth of the tumours appeared to be very 
much retarded, and for the next month was hardly perceptible ; 
and the patient being very urgent that something should be done 
to diminish the horrible deformity of her face, Mr. Lawrence, in 
May, cut away the greater part of the front and of the palatine 
and lower nasal parts of the right upper jaw, and removed from 
the antrum all that appeared morbid, including, doubtless, nearly 
every portion of the tumour. 

The excised portion of the jaw-bone was involved and imbedded in 
a large, irregularly spherical tumour, composed of a close-textured, 
shining, soft, and brittle substance, of dark greyish hue, suffased 
and blotched with various shades of pink and deep crimson. It 
was not lobed, but included portions of cancellous bone, apparently 
new-formed, and was very closely adherent to all the surrounding 
parts. To the microscope it exhibited all the characters that I have 
described above; and the many-nucleated corpuscles were remark- 
ably well defined and full, They composed nine-tenths of the 
mass, and were arranged like clustered cells. The patient pérfectly 
recovered from the effects of the operation; and, to every one’s 
surprise, the tumour on the left. upper jaw, which had been in all 
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respects like that removed from the right side, gradually disap- 
peared. It underwent no apparent change of texture, but simply 
subsided. The swellings on the parietal bones, also, the nature of 
which was not ascertained, cleared away; and when the patient 
was last seen, a few months ago, she appeared completely well, and 
no swelling could be observed. 

No case could better show than this did the conformity of the 
myeloid tumours with the general characters of innocent growths : 
on the other hand, the following might well have been regarded 
as a malignant disease, if ite structuré and limitation to a single 
part had not been considered. 

A farmer’s boy, 15 years old, was under Mr. Stanley’s care, in 
the winter of 1851, with a large tumour covering the upper part 
of his head, rising to a height of from one to two inches above 
the skull, extending nearly from ear to ear, and from the occipital 
spine to the coronal suture. This had been in progress of constant 
growth for three years, and was believed to have originated in the 
effects of repeated blows on the head. The head now measured 
21 inches in circumference, and 164 inches over its transverse 
arch. Just before his admission he had become blind in one eye, . 
and nearly so in the other; his gait was unsteady; he had severe 
pains in and about the forehead, but his intellect was not affected, 
and he appeared in good general health. The scalp over the 
tumour was exceedingly tense, and, at the most prominent part, 
rather deeply ulcerated. The temporal and occipital arteries were 
very large and tortuous: the corresponding veins felt like large 
sinuses, 

In the last two months of his life, while in the hospital, his 
blindness became complete; he lost nearly all power of hearing, 
and suffered severe paroxysms of headache. A large portion of 
the scalp and of the subjacent tumour sloughed, kaving a great 
suppurating cavity in the still growing tumour. At length, two 
days before death, convulsions ensued, which were followed by 
coma; and in this he died. 

The tumour covered all the surface of the skull in the extent 
above mentioned, rising gradually from its cireumference to a 
height of two inches, at and about ite central parte. A similar 
growth of somewhat less dimensions existed within the corres- 
ponding parte of the interior of the skull, included the dura mater 
and longitudinal sinus, and deeply impreased the cerebrum, And, 
again, material similar to that forming these growths was infil- 
trated in and expanded the included parta of the bones of the vault 
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of the skull. From both surfaces of these bones osseous spicula 
and thin lamelle extended into the bases of other corresponding 
parts of the tumour. Tlie adjacent sketch (fig. 72), from the pre- 
paration in the Museum of St. Bartholomew’s, shows the relations 
Oh tis cingular growl 10 Coan ang brain, as seen in a trans- 
verse section. 

The extra-cranial portion of the tumour had a nearly uniform 
dense and elastic texture, of dull yellow colour, mingled with 
white. Ita cut surface appeared smooth, without distinct fibrous 


Fic. 72. 





or other structure, and to the unaided eye looked like the firmest 
medullary cancer, involving the pericranium, and partially exposed 
by ulceration of the scalp. The intra-cranial portion was soft, 
easily crushed and broken into pulp, purple, streaked with pale 
grey and pink tints. It looked obscurely fibrous, and was inter~- 
sected by shining bands derived from the dura mater and falx 
involved in it. To the naked eye it was like a softer medullary tu- 
mour, and was closely connected with the impressed surface of the 
brain, in the substance of which, just beneath it, was a large abscess. 
Different, however, as the two parts of the tumour appeared, 
there was no corresponding difference in their microscopic ele- 
ments; these were essentially the same in both parte; and though 
the tumour was so like cancer in its general aspect, yet its minute 
structures were not cancerous. They were chiefly as follows :— 
(1) Regular, oval, and well-defined cells, about gf}, of an inch 
in: diameter, containing dimly-granular or dotted substance, in 
which many oval nucleolated nuclei were imbedded (fig. 73, 4). 
They corresponded exactly with the corpuscles characteristic of the 
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myeloid tumours; but they had more distinct cell-walls than 
I have seen in any other case, and some had even double con- 
tours, as if with very thick cell-walls. (2) Irregular masses 
or fragments, of various sizes and shapes, having the same 
apparent substance as the contents of the cells, and containing 
similar numerous imbedded nuclei, but no defined cell-walls 
(fig. 73, 8) In these also, the identity with the constituents 
of myeloid tumours was evident. (3) More abundant than either 
of these forms were bodies like the many-nucleated cells, but 
having on their walls, as it were wrapped over them, one or more 


Fie. 73.* 





elongated caudate nucleated cells (c). They seemed to be formed 
like the peculiar corpuscles in epithelial cancers, in which one 
finds cells or clusters of nuclei invested with layers of epithelial 
scales concentrically wrapped round them. Their borders pre- 
sented two or three concentric lines, as if laminated; between 
these were one or more nuclei; and often the innermost of the 
lines was bayed inwards towards the cell-cavity, leaving a space in 
which a nucleus was lodged. Sometimes, from the circumference 
of such bodies, one could find curved nucleated elongated cells 
dislodged (p). In most instances these laminated cells were filled 
with the dimly-granular substance and the many nuclei; but in 
some there were clear spaces, that seemed to contain only pellucid 
liquid. The elongated cells that could be sometimes detached 
from these laminated cells agreed, in general characters, with the 
remaining principal constituent of the growth; namely, (4) 
narrow, long, caudate and fusiform cells with out-swelling nuclei, 
like those of developing granulations, and such as I have described 
as constant elements of the myeloid tumours, 

All the minute etructures just described were found closely com- 
pacted, and making up with free nuclei and granular matter the 
mass of both portions of the tumour; and the only apparent 


* Fig. 78. ¢ elementa of i 
Meliss 9 array A the myeloid tamour of the skull, described in 
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difference was, that in the intra-cranial portion they appeared 
more generally to contain granules, and to be mixed with granule- 
cells and granule-masses, as if this part of the tumour were more 
degenerate than the other. 

I fear that even so abbreviated a record of this case as I have 
ventured to print may seem very tedious; but it is not for its own 
rarity alone that the case is important. It would be difficult to 
find a tumour more imitative of cancer than this was in its mode 
of growth, its infiltration of various tissues, its involving of import- 
ant parts, its apparent dissimilarity from any natural structures. 
And yet it certainly was not cancer; the microscopic elements 
were like those of natural parts: not a lymphatic or any other organ 
was affected by similar disease, and death seemed to be due solely 
to the local effects of the growth.* 

But while these, and many other cases, may be enough to prove 
that the myeloid tumours are generally of innocent nature, yet I 
suspect cases may be found in which, with the same apparent 
structures, a malignant course is run. Of such suspicious cases, 
the two following are examples : — 

A woman, 50 years old, was under Mr. Stanley’s care, in 1847, 
with an irregular, roundish, heavy tumour, between two and three 
inches in diameter, in her left breast. It projected in the breast, 
and the skin over it was red and tense, and at one part seemed to 
point, as if with suppuration. Some axillary glands were enlarged, 
but not hardened. 

This tumour had existed about nine months, had been the seat 
of occasional pain, and was increasing. It was considered to be 
hard cancer; but, on the removal of the breast, was found to be a 
distinct growth, completely separable from the mammary gland, 
which was pressed aside by it. Its character was obscured by 
suppuration in many points of its substance; yet, after a careful 
examination of it in the recent state, and a repeated examination 
of the notes and sketches that I made of its structure, I can only 
conclude that it was a myeloid tumour suppurated, or, possibly, 
mingled with cancer. 

Eighteen months after the removal of her breast, this patient 
returned to the hospital, with a large ulcerated tumour in the 
lower part of her left axilla, which had begun to form as a distinct 


* A collection of cases of myeloid tumours, several of which occurred in the practice 
= se ef ragga a ger Grey, may be found a Med.-Chir. Trans. wok oeeny , 
and in the Trans, .. Vol, vii, are other cases related by Dr. Bristowe, 

Mr. 0. Hawkins, and Mr. B. Childs, Penns : 
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tumour six months after the operation. This was like a large flat 
ulcerated cancer: it often bled freely. Her general health was 
deeply affected by it, and she died in two or three months after 
her readmission. 

The malignant character manifested in this case was yet more 
decidedly marked in another. A man, 53 years old, of healthy 
appearance, was under Mr. Lawrence’s care with an oval tumour, 
extending, under the mastoid muscle, from the angle of the 
jaw to the clavicle. Bloody serum oozed from it through three 
small apertures in the integuments. The anterior part of the 
tumour felt as if containing fluid; the posterior part felt solid, 
firm, and elastic. He had observed this tumour for ten months, 
having found one morning, when he awoke, a lump nearly as large 
as an egg, which regularly increased. In two months it had 
become very large: it was punctured, and about one-third of a 
pint of reddish serum was discharged from it. In the succeeding 
eight months it was tapped thirty-four times more, about the same 
quantity of similar fluid being each time evacuated. It was also 
six times injected with tincture of iodine, twice traversed with 
setons, and in various other ways severely treated. The only 
general result was, that it increased, and seemed to become, in 
proportion, more solid. When admitted under Mr. Lawrence, all 
the parts over the tumour were extremely tense and painful, and 
cerebral disturbance appeared to be produced by its pressure on 
the great blood-vessels of the neck. It was freely cut into, and 
the surface which was exposed presented well-marked characters 
of the myeloid tumours such as I have described. Some small 
portions that were removed enabled me to confirm this with the 
microscope. The elongated, and the many-nucleated cells, were, 
to all appearance, decisive. The incision of the tumour produced 
temporary relief; but the tumour continued to grow, and death 
occurred nearly twelve months from its commencement. In 
examination after death, the solid portion of the tumour formed 
five-sixths of its bulk, the rest consisting of a suppurating cavity. 
The microscopic characters of the solid part were exactly like those 
of the portions removed during life, though the substance appeared 
firmer and whiter than before, and yielded, when scraped, a creamy 
fluid. Four small masses of similar substance were found in the 
lungs; and a similar material was diffused in one cervical gland.* 


* In the Trans. Path. Soc. vol. ix. p. 367, a case is communicated by Mr. Henry, in 
which a myeloid tumour, the size of an orange, was removed by umputation through the 
shoulder-joint. Somesix weeks afterwards arapidly-growing recurrent tumour appeared. 
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Now, in both these cases, and especially in the last, the whole 
history of which seems full of anomalies, there were certainly such 
features of dissimilarity from the usual general characters of the 
myeloid tumours, that, although the microscopic characters ap- 
peared identical, yet they are not enough to prove even the 
occasional malignancy of the disease: they are enough to make us 
cautious; enough to induce us to study this disease very carefully, 
as one of those that may, in different conditions, or in different 
persons, pursue very different courses; appearing In some as an 
innocent, in others as a malignant disease. The use of such terms 
as ‘semi-malignant,’ ‘locally malignant,’ ‘less malignant than 
cancer,’ and the like, in relation to growths of this kind, involves 
subjects of singular interest in pathology, as well as in practical 
surgery. But I will not now dwell on them. The whole subject 
may be more appropriately discussed in the lectures on malignant 
tumours. 

The patient died three months after the operation. The recurrent tumour contained 
the charactcristic myeloid bodies. Secondary myeloid deposits were found in both 


lungs. See also a case by Dr. Wilks, in vol. x. p. 244, which is again referred to in a 
note on p. 577. 
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LECTURE XXVII. 


PART II. 


OSSEOUS TUMOURS. 


Muon of the general pathology of osseous tumours has been con- 
sidered in the last two lectures; which have treated of the tumours 
composed of rudimental bone-textures. Ossification may ensue 
in either a cartilaginous or a myeloid tumour. In the latter it is 
rarely, if ever, more than partial, in the former it may be com- 
plete; and the cartilaginous may be transformed into an osseous 
tumour. The name of osseous tumour is, however, not usually 
applied to those in which ossification isin progress. It is reserved 
for such as are formed wholly of bone: and of these I shall now 
chiefly speak. 


Osseous tumours, even more generally than cartilaginous, are con- 
nected with the bones, with which, moreover, though they may have 
the other characters of tumours, they are almost always continuous, 
after the manner of outgrowths. They are, however, occasionally 
found in soft parts, as distinct and discontinuous tumours, invested 
with capsules of connective tissue. Thus in the College-Museum 
(No. 203) is a small, completely osseous, tumour, formed of soft 
cancellous tissue with medulla, which lies over the dorsal surface 
of the trapezial and scaphoid bones, completely isolated from them 
and all the adjacent bones. In the Museum of St. George’s 
Hospital is a tumour formed of compact bony tissue, which lay 
over the palmar aspect of the first metacarpal bone, loosely im- 
bedded in the areolar tissue, and easily separated from the flexor 
tendons of the finger.* It had been growing five years ina middle- 
aged woman. So, but rarely and imperfectly, the cartilaginous 
tumours over the parotid gland are ossified;f and those in the 
lungs { and testicle. 

* An account of it is reported in the Medical Times, Aug. 3, 1850. 


+ Maus, Coll. Surg. No. 204. 
t Museum of St. Thomas’s Hospital. 
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At present, these isolated osseous tumours are interesting for 
little more than their rarity. It is to those connected with bones 
that I must now particularly address myself. 

I have already said that these have the character of continuous 
growths; that they are like outgrowths rather than tumours. And 
it is not easy to draw any line of distinction between what deserve 
to be considered as tumours, and such accumulations of bone as 
may ensue in consequence of superficial inflammation, or other 
disease, of the bone or periosteum. The exostoses and hyperostoses 
of nosology are not to be severally defined without artifice; but, in 
general, we may take this as a convenient, and perhaps a just, 
method of dividing them: namely, that those may be reckoned as 
osseous tumours, or outgrowths of the nature of tumours, whose 
base of attachment to the original bone is defined, and grows, if 
at all, at a less rate than their outstanding mass.* Those which 
are not of the nature of tumours are generally not only ill-defined, 
but widely spread at their bases of attachment; and the additions 
made to them increase their bases rather than their heights or their 
whole masses. 

Of osseous tumours, thus roughly defined, two chief kinds may 
be observed; namely, the cancellous, and the compact or ivory- 
like, which, speaking generally, may be said to resemble re- 
spectively the medullary tissue, and the walls or compact substance, 
of healthy bone. In both alike, the bone is usually true and 
good bone. By my own observations of it I know no more than 
this; but Mr. Quekett, who has submitted to microscopic exami- 
nation portions of all the osseous tumours in the College-Museum, 
confirms the general statement in all particulars. In different 
specimens there may be varieties in the proportion and arrange- 
ment of blood-vessels, and in the size and development of the 
bone-corpuscles or lacune and their canals; but the proper 
characters of the bone of the species in which the tumour occurs 
are not far departed from. 

I believe the homology of the osseous tumours is, in chemical 
qualities, as perfect as it is in structure; and that, as with the 
natural bones, so with these, we may not ascribe differences of 
hardness or density to the different proportions of the organic, and 
of the saline and earthy components; but to the different manner 
in which the similar material that they compose is, in different 


* Mr. Stanley particularly remarks this in relation to operations for removal of 
exostoses (On Diseases of the Bones, p. 160). 
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specimens, compacted, Their varieties of hardness depend on 
mechanical rather than on chemical differences. 

Of the general methods of ossification of cartilaginous tumours 
I spoke in my last lecture, and then noticed that in nearly all cases 
when the ossification of the tumours is completed, they consist of 
a very thin layer or wall of compact tissue, covering-in a mass of 
cancellous and medullary substance: and thus they are composed, 
whether the cartilage-growth began within or upon the bone. 
It is probable that, in some instances, the hardest osseous 
tumours may be also formed by transformation of cartilage into 
bone. Thus, an exceedingly hard, ivory-like tumour at the angle 
of the lower jaw, in the Museum of the College,* has so exactly 
the nodular and irregular spheroidal shape belonging to cartilagi- 
nous tumours, and to the rare cancellous bony tumours in the 
same part, that we can scarcely doubt it had a primordial carti- 
laginous condition. So, too, Professor Goodsir tells me, there is 
in the Museum of the University of Edinburgh a tumour -of the 
humerus (573) removed by Mr. Syme, which is in its interior in 
part hard and compact like ivory, whilst its surface is nodular and 
irregularly spheroidal, and covered by a layer of cartilage.t In 


* No, 1035: it may be compared with a cancellous tumour of the same form, in the 
Museum at St. George's Hospital, removed by Mr. Tatum. 

ft Ina paper on pedunculated exostosis of the long bones, in the Ed. Med. Journ., Jan. 
1854, Mr. Syme records the removal of a similar exostosis from the neck of the humerus: 
and at p. 7 of the same number of the Journal, an account of the structure of the 
tumour is given by Mr. Lister. The surface of this tumour was irregularly nodulated, 
and in part covered by cartilage. Beneath the cartilaginous-covered prominences there 
was a considorable thickness of a peculiar white compact substance, too gritty and 
friable for bone, which proved to be calcified cartilage, und us a general rule this cal- 
cifled cartilage was present in the greatest amount where the cartilaginous covering 
was the thickest. In the more circumferential parts of the tumour, where no cartilage 
existed, loose cancellous tissue extended, close to the surface, which was formed by a 
thin layer of compact tissue. The deeper surface of the calcified cartilage presented 
many excavations, into which processes of medullary substance and spicula of can- 
cellous bone extended. The conclusion which Mr. Lister draws from the examination 
is, that the exostosis grew as cartilage, and that in its conversion into cancellated bone, 
the stage of calcification of cartilage occupied a very poet position. 

Corresponding closely with the above, in their mode of growth ut least, appear to be 
those cases described by Virchow (Entwick. des Schidelgrund: Berlin, 1857, p. 61, 
e. 8.), in which small exostoses projected from the upper surface of the os basilare 
into the cavity of the skull. They were limited in size, and grew from the clivus, at 
the synostosis, between the occipital and sphonoidal portions of the basilar process. 
They were evidently growths from the cartilage, which originally connects these bones 
together, and ossification had taken place in them, just as in the normal bones. In 
some cases a thin layer of cartilage still remained on the surface of the exostosis. 
Virchow has found in some of these cases, small Seer tumours of the size of a pea 
or cherry, connected to the exostosis by means of a pedicle, projecting through the dura 
mater, and resting against the anterior margin of the pons varolii, close to the place of 
division of the basilar artery. On microscopic examination, they were found to con- 
sist partly of bladder-like cells, similar to those which he had already described in 
cancer, a8 Physaliphores (Archiv. iii. p. 197), and partly of an cntemediats substance, 
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the Museum of Guy’s Hospital there is a somewhat similar speci- 
men: in which, however, the hardness of the bone may be due to 
inflammatory induration of an ordinary cancellous osseous growth. 

These, however, are probably exceptions to the general rule 
concerning the compact or ivory exostoses; for, for the majority of 
these, Rokitansky says truly that no preparatory cartilage is formed. 
As, in the natural ossification of the skull, the bone is formed, not 
in a matrix of cartilage, but in fibrous tissue, layers of which are 
successively ossified, so probably are the hard bony tumours of the 
skull formed. 


The general characters of the cancellous bony tumours are so 
nearly described in the account of the cartilaginous tumours from 
which they commonly originate, that I need only briefly refer to 
them. They usually affect a round shape, with projecting lobes or 
nodules, which answer to those of the conglomerate cartilaginous 
tumours, and are often pointed or angular. They may, however, 
be very smooth on their surface, whether they have grown within 
bones, whose extended walls form now their outer layer, or without 
them under the periosteum. When completely ossified, their 
respective tissues, compact and medullary, are usually continuous 
with those of the bone on which they are planted; and the later 
periods of growth seem attended with such mutual adaptation as 
may tend towards making one continuous, though deformed, mass 
of the old and the new bone. 

The singularities of position in which the osseous tumours may 
be found, and the important hindrances that may result from their 
interference with adjacent parts, I need not fully detail; they are 
amply enumerated by Mr. Stanley. But it may not, perhaps, be 
uninteresting to say a few words respecting those osseous tumours 
which not unfrequently grow at the attachment of tendons, 
especially at the lower end of the femur, a little above the inner 
condyle, close to the insertion of the adductor magnus.* These 
tumours are peculiarly apt to acquire a narrow pedunculated base 
of attachment. In these cases one usually finds a layer of cartilage 
incrusting some cancellous and medullary bone, and the bone as 
a narrow pedicle extends into continuity with the wall on the 


like the mucous tissue of the vitreous body, which gradually passed into the large- 
celled cartilage covering the surface of the exostosis. Virchow has termed this form 
of mucous tumour, ecchondrosis prolifera. Additional cases have been recorded by 
Luschka (Virchow’s Archiv. vol. xi. 1867) and Zenker (Ib. vol. xii. 1857). 

* Mr. Syme (Op. Cit. p. 6) records a case in which he removed one of these pedun- 
culated exostoses from the outer side of the thigh bone, 
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cancellous tissue of the subjacent shaft.“ Such tumours have then 
the characters of polypoid outgrowths from the bone, and may be 
treated accordingly, for, when cut or broken off, their stems will 
not grow. Indeed, that stem may chance to be unwittingly 
broken; as in a tumour removed by Mr. Lawrence.t It had 
grown on the inner and lower part of the femur, and, when fairly 
exposed, was easily detached without further cutting: the narrowest 
part of its stem rested in a slight depression in the femur, but had 
no connection by tissue with it. It seemed as if the narrow 
pedicle of a tumour, two inches in diameter, had been by accident 
broken off, and the friction of the broken surfaces had smoothed 
and fitted them together. 

Of their rates of growth little is known; but I believe that 
when a cartilaginous tumour is completely ossified, the growth of 
the bony tumour is extremely slow. However, osseous tumours 
may be found of an enormous size. The largest. that I know is in 
the Museum of the College.$ It nearly surrounds the upper two- 
thirds of a tibia, in an irregularly oval mass, with a nodulated 
surface, almost entirely covered-in by a thin layer of compact 
tissue, and cancellous in all itsinterior. It measures exactly a yard 
in circumference, and the limb, which was amputated by Mr. Gay, 
a former surgeon of St. Bartholomew’s Hospital, weighed forty-two 
pounds. 

Another tumour of large size is in the Museum of the same 
Hospital. A great nodulated mass of bone is attached to the 
ischium and pubes, and formed part of a tumour of which the rest 
was nodulated cartilage. 


The compact, hard, or ivory-like bony tumours occur, especially, 
about the bones of the head, and present several diversities of form. 
Some are uniform and simple; others variously lobed, or nodular. 
The simple tumours are commonly attached to the skull by nar- 
rowed bases, over’ which their chief masses are prominent on one 
side, or all round. A good specimen of this kind is in the 
Museum of St. Bartholomew’s Hospital,|| which shows, besides, 


* A very illustrative figure of this pedunculated form of osseous tumour is given in 
Druitt’s Surgery, p. 214, 5th ed. 

+ Mus. St. Bartholomew's, Ser. i. 183. 

t No. 3220. It is engraved in Cheselden’s Osteographea, Tab, 53, f.1,2,38. A 
painting of it is in the St. Bartholomew's Museum. 

Series 1 a. No. 138; and Series 1, No. 118. 

Series 1,71. Series 1 a. 124 in the same Museum, and No. 3216 in the Museum 

of the College, are nearly similar specimens. 
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that these tumours may consist of an exterior hard, and interior 
cancellous, tissue, respectively resembling and continuous with the 
outer table and the diploe of the skull. Some of these hard 
tumours have the shape of biconvex lenses, resting with one con- 
vex surface on the skull, or like a nut bisected, the flat surface 
being in contact with the skull; and of such as these more than 
one may be found on the same skull.* 

A disease much more formidable than these exists in the nodu- 
lated and larger hard osseous tumours connected with the bones 
of the skull. These are not like outgrowths from the outer table 
and diploe; for they often, or I believe usually, grow first between 
the tables of the skull, or in the cavities of the frontal or other 
sinuses. Increasing in these parts, they may tend in every direc~ 
tion, penetrating the tables of the skull, and forming large masses, 
projecting as much into the interior of the skull as on its exterior. 

The most frequent seat of such tumours is in the frontal bone, 
especially about its superciliary and orbital parts; and they are 
horrible by their pressure into the cavities of both the cranium and 
the orbit, compressing the brain, and protruding one or both eyes. 

The characters of the disease, so far as the growth is concerned, 
are well shown in a huge inass which grew from the forehead of 
an Ox, originating apparently in the frontal sinuses.t It is like a 
great spheroidal mass of ivory, measuring 84 inches in diameter, 
and weighing upwards of sixteen pounds. Its outer surface, though 
knobbed and ridged, is yet compact, like an elephant’s tusk; and, 
in similar likeness, its section shows at one part a thin investing 
layer, like the bone covering the ivory. Itis nearly all solid, hard, 
close-textured, and heavy; only a few irregular cavities, and one 
with smooth walls, appear in its interior, and you may trace the 
orifices of many canals for blood-vessels. Mr. Quekett found that 
this tumour had a higher specific gravity than any bone, except 
that which is found in what are called the porcellaneous deposits, 
or transformations, in the heads of bones affected with chronic 
rheumatism. But it has in every part the structure of true bone. 

Just like this, in the general characters of their tissue, are the 
hard bony tumours from the human frontal bone. In one, an 
Hunterian specimen,} such a tumour, 24 inches in diameter, deeply 
lobed and knotted, fills the frontal sinuses and the upper part of 

* Mus. Coll. Surg. 793. See also Miller's Principles of Surgery, p. 447, Ed. 
aren Coll. Surg. 3216. 


+ Mus. Coll. Surg. 796. It is engraved in Baillie’s Morbid Anatomy, Fasc. x. pl. 1, 
fig. 2; and in Home, Philosoph. Trans., vol. bexxix. p. 239. 
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the left orbit, encroaches into the right orbit, and projects for 
nearly an inch on both the surfaces of the skull. It appears to 
have originated in the ethmoidal or frontal cells, and, in its growth, 
to have displaced and destroyed by pressure the adjacent parts of 
the tables of the skull and the wall of the orbit. It is, for the 
most part, as hard as ivory, but in its central and posterior portion 
is composed of very close cancellous tissue. 

A specimen, far surpassing this in size, but resembling it in all 
its general characters and relations, is in the Museum of the Uni- 
versity of Cambridge, and is represented in fig. 74. Itis the largest 
and best specimen of the kind that I have seen, and its osseous 
structure is distinct ; 
only, as Professor 
Clark has informed 
me, it is irregular: 
in the hardest parts 
there are neither 
Haversian canals nor 
lacunz; in the less 
hard parts, the canals 
my are very large, and 
Me® the lacune are not, 
@ arranged in circles 
around them; and 
everywhere the la- 
cunee are of irregular 
or distorted forms. 

A smaller specimen is in the Museum of St. Bartholomew's 
Hospital. A girl, 20 years old, was admitted with protrusion of 
the left eye-ball, which appeared due to an osseous growth pro- 
jecting at the anterior, upper, and inner part of the orbit. None 
but the anterior boundaries of this growth could be discerned. It 
had been observed protruding the eye for three years, and had 
regularly increased; it was still increasing, and produced severe 
pain in the eye-ball, and about the side of the head and face. It 
seemed, therefore, necessary to attempt the removal of the tumour, 
or at least to remove some part of it, with the hope that the dis- 
turbance of its growth might lead to its necrosis and separation. 
A portion of it was with great difficulty sawn off; but the patient 
died with suppuration in the membranes of the anterior part of 
the cerebrum. 


* Fig. 74, Hard bony tumour of the skull: from the Cambridge University Museum. 


Fic. 74.* 
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Now all these cases, corroborated as they are by others upon 
record, prove the general character and relations of these tumours. 
Their nodular form, and uniform hard, ivory-like texture; their 
growth in the diploe or sinuses, as isolated or narrowly attached 
masses; their tendency to extend in all directions; their raising 
and penetrating the bones of the skull, and growing into the 
cavities of the skull and orbit; all show the exceeding difficulty 
and peril of operations on them. The simpler kinds, that only 
grow outwards, may indeed be cut off with advantage, though 
seldom without great difficulty; and, often, the attempt to 
remove them has been made in vain; but these larger and 
nodular tumours about the brow can very rarely be either cut off 
or extirpated.” 

The extirpation, however, which may be impossible for art, is 
sometimes effected by disease: these tumours are occasionally re- 
moved by sloughing. Such an event happened in a case related 
by Mr. Hilton; f and the great ivory-like mass, clean sloughed- 
away, isin the Museum at Guy’s. So, too, in a case by Mr. Lucas, a 
bony tumour at the edge of the orbit, after growing eight months, 
was exposed by an incision through the upper eyelid. The wound 
did not heal; the tumour continued to grow; and, twelve months 
afterwards, it became ‘ carious,’ and was detached. The course of 
treatment which these cases suggest has been, I believe, the only 
oue worth imitation; namely, exposure of the tumour, and appli- 
cation, if need be, of escharotics to the surface of the bone. 

These hard osseous tumours are very rarely found in connection 
with any bone but those of the skull. In the College-Museum, 
however, is a well-marked specimen in the lower jaw; anodulated 
mass, nearly three inches in diameter, invests the right angle of 
the jaw, and is, in its whole substance, as hard and heavy as ivory. 
I have already, also, referred to cases of similar hard tumours on 
the humerus: but they are extremely rare. 

Osseous tumours of the lower jaw appear to be less rare in 
animals inferior to man; for the College-Museum contains three 
specimens,{ taken respectively from a Virginian opossum, a cat, 
and a kangaroo, and, which is more singular, one from a cod-fish. 
In this specimen,§ a disk-shaped mass of bone, two inches in 

* The histories of some de pasar in the Museum of St. George's Hospital illustrate 
these statements very well. See, also, Mr, Hawkins’s Lectures (Med. Gaz., vol. 
eee Hospital Reports, vol. i. 

Nos. 1036-7-8. 


eae 1039. A similar specimen is in the Museum of the Boston (U.S.) Medical 
iety. 
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diameter, extremely heavy and compact, is attached to the inner 
surface of the superior maxillary bone. 

In the texture of these very hard bony tumours connected with 
the bones of the skull and the lower jaw, we may observe an 
instance of the general rule of likeness between tumours and the 
parts most near to them; for their bone is like no other natural 
bone so much as the internal table of the skull, or the petrous 
bone, or inferior maxilla. 

The same likeness is observable in the osseous tumours that are 
frequent on the last: phalanx of the great toe, which, alone, now 
remain for me to speak of.* 

No adequate explanation, I believe, can be offered for the 
occurrence of these growths. They may be sometimes referred 
to injury; yet the effects of injury to the great toe are so incon- 
stant, that we cannot refer to injury, as other than an indirect 
cause of the growth of tumours, so singularly constant as these 
are in all their characters, and so nearly without exception 
limited to the one toe of all that are exposed to injury. They 
grow almost always on the margin, and usually on the inner 
margin, of the end of the last phalanx of the great toe; in only 
one specimen have I seen such a tumour springing from the 
middle of the dorsal surface of the phalanx; and, in only two, 
similar tumours from the last phalanx of the little toe.f Grow- 
ing-up from the margin, they project under the edge of the nail, 
lifting it up, and thinning the skin that covers them, till they 
present an excoriated surface at the side of the nail. Their growth 
is usually very slow, and when they have reached a diameter of 
from one-third to one-half of an inch, they commonly cease to 
grow, and become completely osseous. They are among the 
tumours whose independence is shown not only by abnormal 
growing, but by the staying of their growth when they have at- 
tained a certain natural stature. 

I believe that they are not uniform in their method of 
development. In some specimens, I have seen no cartilaginous 
basis; the bone appeared to form in fibrous tissue, as it were 
following, and at length overtaking, the fibrous growth. In 
another, the outer part of the tumour was formed of a thin layer 


* Mus. Coll. Surg., 787-8-9, 790. 

+ In the Anatomical Museum of the University of Edinburgh are several specimens 
of exostosis of the last phalanx of the great toe. Althongh many of these grow upon 
the inner margin, yet others spring from the dorsal surface, and project under the body 
of the nail, In two specimens, the growth is connected to the inner margin of the 
base of the last phalanx. 
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of fibrous tissue, and between this and the growing bone was a 
layer of cartilage, which had externally the stellate nuclei, and 
internally the nuclei of ordinary form, among which the processes 
of bone were extending. 

Whichever way the bone is formed, it is, like that of the phalanx 
itself, cancellous but very hard, and with small spaces, and com- 
paratively thick cancelli or lamin bounding them. The outer 
layer, too, is rough and ill-defined, so that the growth looks like 
a branch from the phalanx, and, like a branch, is apt to sprout 
again when cut away, unless at least the end of the bone on which 
it grows be removed with it. 


The account of osseous tumours would be very incomplete, if 
there were not added to it some notice of those growths which are 
most like them, though they may lie beyond the range of any 
reasonable or convenient definition of tumours. Among these are 
certain growths of the bones of the face, tumour-like in their most 
prominent parts, and yet unlike tumours in that their bases of 
connection with the bones are very ill-defined, and that from their 
bases the morbid changes in which themselves originated extend 
outwards, on the same or even to other bones, gradually subsiding. 
In no instances can it be plainer than it is in these, that a noso- 
logical boundary of ‘Tumours’ must be an arbitrary one. 

Such growths as these are not very rare in the superior maxillary 
bone. Its ascending process may become enlarged and prominent, 
with an ill-defined hard swelling, very slowly increasing, and some~ 
times stopping short of any considerable deformity. But a much 
more formidable disease exists when a large portion of the bone, 
or the whole antrum, is involved; especially, because this is apt 
to.be associated with diseases in the adjacent bones. 

An extreme case is shown in a specimen in the College from the 
Museum of Mr. Langstaff.* Two large masses of bone, of almost 
exactly symmetrical form and arrangement, project from the upper 
jaws and orbits, and have partially coalesced in the median line. 
They are rounded, deeply lobed, and nodular; nearly as hard and 
heavy as ivory; perforated with numerous apertures, apparently 
for blood-vessels. They project more than three inches in front 
of the face, and an inch on each side beyond the malar bones; they 
fill both orbits, the nasal cavities, and probably the antra, and they 
extend backwards to the pterygoid plates. Part of the septum of 
the nose, and the alveolar border of the jaw, are almost the only 


* Mus. Coll. Surg. 9236, A. 
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remaining indications of a face. The disease appears to have begun 
in the superior maxillary bones, and thence to have spread over 
the bones of the face; similar disease, in a less degree, existing in 
the bones adjacent to the chief outgrowths. 

The patient, who was 60 years old, believed the disease had been 
eighteen years in progress, and ascribed it to repeated blows on 
the face. He suffered much pain in the face, eyes, and head. His 
eyes projected from the orbits: the right, after suppuration and 
sloughing of the cornea, shrivelled; the left was accidentally burst 
by a blow. During the last two years of his life he occasionally 
showed symptoms of insanity, and at last he died with apoplexy 
of the cerebral membranes. 

The disease very rarely attains so horrible a state as is here 
shown. More commonly it is almost limited to the antrum. In 
this case it may exist with little deformity. In the Museum of 
St. Bartholomew’s Hospital (i. 62), is a specimen in which both 
the antra appear nearly filled by the thickening and in-growing of 
their walls; only small cavities remain at their centres. The new 
bone is hard, heavy, and nearly solid; yet it is porous or finely 
cancellous, and is neither so compact nor so smooth on its cut 
surface as that of the ‘ivory exostosis.” Thesame disease is mani~ 
fest in a less degree upon the outer surfaces of the maxillary bones, 
and on the septum and side walls of the nose. 

The disease has a manifest tendency to concentrate itself in the 
maxillary bones; so much so, that if a case be met with where 
only one of these bones is diseased, it may be removed with a fair 
prospect that the disease will not make progress in the adjacent 
parts. I believe, indeed, that this has been done, with a satis- 
factory result, in a case where already slight increase of some of 
the bones near the maxillary was observable: and there was good 
reason to anticipate the same result in a case on which Mr. Stanley 
operated. The patient was a girl, 15 years old, in whom enlarge- 
ment of the nasal process of the superior maxillary bone had been 
observed for eight years, and was still increasing. It had as yet 
produced no pain, and no deformity of the cheek, the orbit, or the 
palate: butit was regularly increasing; and as it could be certainly 
expected to increase even more in width of base than in promi- 
nence (this being the common tendency of the disease), it was 
thought right to remove the superior maxillary bone while yet the 
disease was limited to it. The patient died, ten days after the 
operation, with erysipelas. The specimen displays exactly the 
same disease as do those last described. 
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Now it sometimes happens that growths like these spontaneously 
perish, are separated with the ordinary phenomena of necrosis, and 
thus are naturally cured. Such an event was observed in a case 
under the care of Mr. Stanley. 

A man, 37 years old, was admitted with a slight convex smooth 
prominence of the nasal process of his right superior maxillary 
bone, which he had observed increasing for two years, but which 
of late had not increased or given him any inconvenience. Indeed, 
he came to the hospital not for this, but for aswelling of the right 
gum and the mucous membrane of the hard palate, through 
fistulous openings, in which one could feel exposed dead bone. 
These had existed for a month. The swelling of the nasal process 
was so characteristic of the disease I am describing, as to suggest at 
once, the existence of such a growth; but the suppuration and 
necrosis threw obscurity on the case; and it was only watched and 
treated according to such indications as arose, till, after four 
months, the whole of the mass of bone with which the antrum had 
been filled up was separated and pulled away. 

The appearance of the sequestrum, a nearly spherical mass of 
hard, heavy, and finely cancellous bone, an inch or more in 
diameter, leaves no doubt of the nature of the disease.* The great 
cavity which remained, opening widely into both the mouth and 
the nose, gradually contracted, or was filled up, and the man 
recovered perfectly. 

A similar event, I imagine, happened in a man who exhibited 
himself at most of the hospitals in London, twelve years ago, with 
a great cavity where all his right upper jaw-bone and his turbin- 
ated bones had once been, and through which one could see the 
movements of his pharynx and palate. This he said had been left 
after the separation of a great tumour of bone. 

The growths of this kind seem to merge gradually into eleva- 
tions of cancellous porous bone, which may be found on various 
parts of the bones of the skull, but of the exact pathology and 
relations of which we have, I believe, no clear knowledge. Speci- 
mens of them are in the Museum of the College, and the Museum 
of St. Thomas’s Hospital is peculiarly richin them. Insome there 
are great thickenings of one or both tables of the skull, raising up 
bosses of new bone from half an inch’to an inch in depth, on one 
or both the parietal bones, or on the occipital or frontal. In some, 
all the bones of the face are involved in similar changes, Insome, 


* The specimen is in the Museum of St. Bartholomew's Hospital. 
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similar elevations are produced by growth of bone between the 
tables of the skull, which themselves remain healthy. Butas yet, 
I believe, we can only look at these as strange and uninstructive 
things. 

The last form of bony growths that I shall mention comprises 
the instances in which numerous exostoses occur in the same 
patient, and the examples of what has been called the ossific 
diathesis or dyscrasia. In the large majority of cases, both carti- 
laginous and osseous tumours occur singly: a few exceptions 
might be found among such as I have been describing, yet the rule 
is generally true. But in certain instances a large number of the 
bones bear outgrowths which, at least in external shape, are like 
tumours. These are commonly regarded as of constitutional 
origin. Some, indeed, appear to be so in the sense of constitutional 
disease, which implies a local manifestation of some morbid con- 
dition of the blood; but others can be so called only in that sense, 
by which we intend some original and inborn error of the for- 
mative tendency in certain tissues or organs. 

Of these last we may especially observe that the tendency to 
osseous overgrowths is often hereditary, and that its result is a 
symmetrical deformity. A boy, 6 years old, was in St. Bar- 
tholomew’s Hospital, several years ago, who had symmetrical 
tumours on the lower ends of his radii, on his humeri, his scapule, 
his fifth and sixth ribs, his fibuls, and internal malleoli. On each 
of these bones, on each side, he had one tumour; and the only 
deviations from symmetry were that he had an unmatched tumour 
on the ulnar side of the first phalanx of his right fore finger, and 
that each of the tumours on the right side was rather larger than 
its fellow on the left. 

I saw this child’s father, a healthy labouring man, 40 years 
old, who had as many or even more tumours of the same kind as 
his son’s; but only a few of them were in thesame positions. All 
these tumours had existed from his earliest childhood; they were 
symmetrically placed, and ceased to grow when he attained his 
full stature: since that time they had undergone no apparent 
change. None of this man’s direct ancestors, nor any other of his 
children, had similar growths; but four cousins, one female and 
three male children, of his mother’s sisters, had as many of them 
as himself. | 

The swelling on the little boy’s fore finger was an inconvenience 
to him, and at his parent’s request Mr. Lloyd removed the finger. 
The swelling consisted of an outgrowth or projection of healthy- 
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looking cancellous bone, full of medulla, and coated with a thin 
layer of compact tissue; its substance being regularly continuous 
with those of the phalanx itself. 

Many similar cases of symmetrical and hereditary osseous out- 
growths might, I believe, be adduced ;* and all their history suggests 
that they are to be regarded as related not less closely to malfor- 
mations, or monstrosities by excessive development, than to the 
osseous tumours or outgrowths of which I have been speaking. 
Indeed, at this point the pathology of tumours concurs with that 
of congenital excesses of development and growth. We must 
distinguish from these cases the instances of multiple ossifications 
of tendons, muscles, and other tissues, that are occasionally met 
with; for these only imperfectly imitate the forms of tumours, and 
are probably connected with such a morbid condition of the blood 
as really may deserve the name of ossific dyscrasia or diathesis. 


Before ending, it may be proper to point out the chief distinctions 
between the osseous tumours, and those growths which are connected 
with other tumours springing from the bones; for, under the 
vague name of osteo-sarcoma, many include together, and seem 
to identify, all growths in which bone is mingled with a softer 
tissue. 

The growths that may chiefly need distinction are those of 
osteoid cancers, and the bony skeletons of certain medullary 
tumours of bone. Osteoid cancers are probably examples of firm, 
or hard, or fibrous cancers, ossified: and the best marked among 
them present an abundant formation of peculiarly hard bone. The 
distinctions usually to be observed between these hard osteoid 
cancers and the hard osseous tumours are mainly in these particu- 
lars:—(a) the osteoid mass, in its mid-substance, may be com- 
pared with chalk, the osseous with ivory; the one is dull and 
powdery, the other bright, and wholly void of friability; (b) the 
osteoid is new bone infiltrated, as it were, in some softer tissue, 
or in the tissue of the original bone, which disappears as it in- 
creases; the hard osseous tumour is a distinct growth, attached in 
& comparatively small part of its extent to the bone on which it 
grows; (c) the outer surface of an osteoid growth is porous and 
rough, and, if laminated, its laminze have their edges directed 


* See Mr. Stanley’s Treatise on Diseases of Bones, p.162; and Mr, Hawkins’s Lectures 
on Tumours of Bones (Medical Gazette, vol. xxv. p. 474). Also a case reported in 
oe and Gaz, July 9th, 1863, from St. Bartholomew's Hospital, by Mr. J. 
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outwards; while the outer surface of a hard osseous tumour is 
smooth and compact, and if laminated, the surfaces of its lamins 
are directed outwards; (d) lastly, the minute characters of bone are 
far less perfect in the osteoid than in the osseous growth: bone 
corpuscles existing, indeed, but small, round, irregular, with very 
small, if any, canaliculi, and imbedded in a porous, chalky-looking, 
basis substance. 

And, 2dly, for distinction between the softer osseous skeletons 
of medullary cancers, and the cancellous osseous tumours, we may 
chiefly observe that (a) the bone in cancers is more dry and friable 
than the cancellous bone of the osseous tumours; and (6) the bone 
in cancellous growths has no medulla, the interspaces between its 
lamine being filled with cancerous matter; while medulla is a 
constant constituent, I believe, of all the cancellous osseous 
tumours. 

Such are the chief differences generally to be observed between 
the bone of innocent and that of malignant tumours; differences 
which it is well to establish, since the fact is sufficiently confusing, 
that any normal tissue should be formed in subordination to the 
growth of cancers. The subject will be again adverted to in the 
lecture on Osteoid Cancer. 
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LECTURE XXVIII. 


PART I. 
GLANDULAR TUMOURS. 


WE may call those tumours ‘ glandular’ which, in their structure, 
imitate the glands; whether the secreting glands or those organs 
which we name glands, because, though having no open ducts, 
they are of analogous structure. 

The most frequent example of these glandular tumours is the 
kind which imitates, and occurs in or near, the mammary gland ; 
the chronic mammary tumour of Sir A. Cooper; the pancreatic 
tumour of Mr. Abernethy; * the fibrous tumour.of the breast of 
M. Cruveilhier.t Other tumours of the same general kind are 
more rarely found in the lips, and in or near the prostate and 
the thyroid glands. Probably, too, some other tumours, to which 
no name, or a wrong one, has been hitherto assigned, may yet 
have to be placed‘in this group: indeed, I think it nearly certain 
that there are lymphatic gland-growths, which we usually regard 
as enlarged glands, but which are really new growths, of the 
nature of tumours, even in the most limited sense of the term. 
At present, however, I will have in view only such gland-tumours 
as may be clearly recognised; namely, such as the mammary 
glandular tumour, the labial, the prostatic, and the thyroid. 

Some of the pathology of these tumours has been already 
sketched in the account of the glandular proliferous cysts (p. 376 
and 422). To that account I may again refer, so far as to the point 
at which it is believed that an intra-cystic growth has completely 
filled the cyst in which its growth began, and has coalesced with 
the walls, so as to form a solid tumour (p. 423), 

Now it is perhaps probable that all glandular tumours may be 
formed after this plan: for, in those occurring in the breast, we 


* The mammary tumour described by Mr. Abernethy was probably a medullary 
cancerous disease, & 
rama Pathol liy, xxvi. pl. 1; and Bulletin de Académie de Médecine, t. ix. 
p. 429, 
NW? 
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find sometimes one circumscribed mass, composed half of a proli- 
ferous cyst, and half of a solid glandular tumour ; * sometimes two 
such growths lie apart, yet in the same gland (fig. 49); and often, 
we find such structures as we doubt whether to call proliferous 
cysts nearly filled, or mammary tumours (fig. 5). 

However, if all the mammary and other glandular tumours are 
thus of intra-cystic origin, it must be admitted that many of them 
very early lose the cystic form, and continue to grow as solid 
masses; for we find them solid even when they are very small; 
and they are traced growing from year to year, yet apparently 
maintaining always the same texture. 


I shall speak now of the solid tumours alone; and, first, of the 
Mammary Glandular Tumours. 

Sir Astley Cooper may be said to have had a good insight into 
their nature, when he called them ‘chronic mammary,’ and said 
they were ‘asif nature had formed an additional portion of breast, 
composed of similar lobes.’ t The analogy of their structure was 
also recognised by Mr. Lawrence.{ But I believe nothing more 
than this general likeness had been observed, till these tumours 
were examined with the microscope by M. Lebert,§ who found in 
them the minute glandular structure imitative of the mammary 
gland, and recognised many of their relations to the proliferous 
cysts. Mr. Birkett,|| by independent and contemporary observa- 
tions, made on the great collection of these tumours in Guy’s 
Hospital, confirmed and extended the conclusions of M. Lebert, 
and has cleared up much of the obscurity that existed previous to 
his inquiries. Both these gentlemen apply such terms as ‘ Imper- 
fect Hypertrophy of the mammary gland’ to these tumours: but, 
highly as I esteem their observations (and not the less, I hope, 
because they corrected errors of my own), I would rather not 


* Mus. Coll. Surg,, 177-8. + On Diseases of the Breast, p. 54. 

¢{ On Tumours ; in Med.-Chir. Trang., vol. xvii. p. 29. It seems only just to observe 
that this recognition of the obvious resemblance between the structure of these tumours 
and that of the mammary gland was almost always sufficient, after the description by 
Sir A. Cooper, to enable the surgeons of this country to avoid the confusion between the 
‘chronic mammary’ tumours and the cancers of the breast, which M. Lebert describes 
as still prevalent in France, notwithstanding his own clear description of the points of 


On the Diseases of the Breast, p. 124. 

In the Catalogues of the Museums of the College and of St. Bartholomew’s 
Hospital these tumours are classed with the fibro-cellular. In most of the specimens 
that I had examined the connective tissue wae ey abundant, and I thought too lightly 
of the glandular tissue which I found mi it, The name adenoid sarcomata 
is sometimes applied-to these tumours of the mammary gland. 


diagnosis, 
l Physiologie Pathologique, t. ii. p, 201. 
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adopt their nomenclature, since if we do not call these ‘tumours,’ 
I hardly know to what innocent growths the term could be ap- 
plied. Nearly all innocent» growths are imperfect hypertrophies, 
in the same sense as these growths are; nay, these are, in many 
respects, the very types of the diseases to which the name of 
tumours is by general consent ascribed, and which can be distin- 
guished, even in verbal definition, from what are more commonly 
regarded as hypertrophies. 

The mammary glandular tumours may be found in any part of 
the breast; over, or beneath, or within the gland, or at its border. 
Their most rare seat is beneath the gland; their most common 
at its upper and inner part, imbedded in, or just beneath, ite sur- 
face. They are usually loosely connected with the gland, except 
at their deepest part, where their capsules are generally fastened to 
it; but the connection permits them to slide very easily under the 
finger, and to be peculiarly moveable in all directions. 

The tumour is commonly of oval shape; superficially, or some- 
times deeply, lobed or nodular; firm, or nearly hard, elastic, and 
often feeling like a cyst tensely filled with fluid. The parts around 
appear quite healthy. The mammary gland is pushed aside; but 
it undergoes no other change than that of atrophy, even when 
stretched over a tumour of the largest size. The skin under dis- 
tension may grow slightly livid, but else is unchanged. The veins, 
if the growth of the tumour be rapid, may be dilated over it, as 
over or near a cancer of the breast. The tumour is usually in- 
vested with a complete capsule, isolating it from the surrounding 
mammary gland, and often adhering less to it than to the gland. 
This capsule may appear only as a layer of connective tissue, like 
that round any other innocent tumour; but it is not unfre- 
quently more perfectly organised in layers, and smoother on its 
inner surface; conditions that we may perhaps ascribe to its 
having been a perfect cyst within which the glandular growth 
originated, and which the growth has only lately filled. 

On section, these tumours present a lobed construction, in 
which it is sometimes not difficult to discern the remains, or the 
imitation of the plan, of the lobed, or foliated and involuted intra- 
cystic growths. In some, the connective tissue partitions among 
the lobes converge towards the centre of the mass, as if they were 
the remains of clustered cyst-walls; or, there may remain a cavity 
in the centre of the tumour, as if clustered cysts and growths had 
not quite filled up the spaced In some, however, no such plan is 
discernible; the whole mass is disorderly lobed, and its lobes have 
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the shapes derived from accidental mutual pressure, and are 
bounded by loose partitions of connective tissue. 

In structure as in construction, these tumours may paced 
several variations; but they may be artificially arranged in three 
or four chief groups. 

Some are really very like the normal mammary gland in an 
inactive state. These have a pure opaque-white, and soft, but 
tough and elastic tissue; they are lobed, and minutely lobulated, 
with undulating white fibres. Such an one is well shown in a 
specimen from Sir Astley Cooper’s collection,* in which, moreover, 
his injection of the blood-vessels shows a moderate vascularity, 
about equal to that of the surrounding normal gland-substance. 

We might take such as this as the examples of the medium form 
of this kind of tumour; and the other chief or extreme forms are 
represented by those which deviate from this in two directions. 
In one direction we find much softer tumours; f these, though 
closely textured, are soft, brittle, or easily crushed; their cut sur- 
faces shine, or look vitreous or half translucent; they are uniformly 
greyish-white, or have a slight yellowish or pink hue, which 
deepens on exposure to the air; or they may look like masses 
of firm, but flickering jelly; and commonly we can press from 
them a thin yellowish fluid, like serum or synovia. Such as 
these have the usual lobed and lobular plan of construction; and 
I think the intersecting partitions commonly extend from a firm, 
fibrous-looking central or deep part, towards the circumference 
of the tumour. 

In the other direction from the assumed average or medium 
form, we find firmer tumours. These have a drier and tougher 
texture; they are opaque, milk-white, or yellowish, like masses 
of dense connective tissue, lobed, and having their lobes easily 
separable; as in the great specimen, weighing seven pounds, in 
the College-Museum (No 208). 

To such ag these varieties we might add many, due not merely 
to intermediate forms, but to the degrees in which the intra-cystic 
mode of growth is manifested; or to the development of cysts, 
which may take place as well in this new gland-tissue as in the 
old; or to the various contents of these cysts, whether liquids or 
organised growths.} 


* Mus, Coll. Surg., No. 2772. In this specimen there is also a peculiar warty growth 
in the akin over the tumour. 


¢ Such as No. 2774 in College-Museum. ‘ 
t I believe these include the chief examples of Miiller’s Cysto-sarcomata. One of 
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I believe we cannot at present always connect these various 
aspects of the tumours with any corresponding varieties in their 
histories. Neither, I think, have any investigations proved more 
of the corresponding varieties of microscopic structure, than that, 
as a general rule, the tougher any tu- 
mour is, and the slower its growth has 
been, the more it has of the connective, 
mingled with its glandular, tissue; 
while the more succulent and vitreous 
one is, and the more rapid its growth, 
the less perfectly is the glandular tissue 
developed. 

The microscopic structures may be 
best described from a medium speci-~ 
men: from such an one I made these 
illustrative sketches. The patient was 
33 years old; the tumour had been 
noticed seven months, and was ascribed 
to a blow; it was painful at times, and 
increasing ; and it had the several cha~ 
racters that I have already described. 
The patient has remained well since its removal. 

In such a tumour one finds, in thin sections, traces of a minute 
lobular or acinous, form; the miniature, we might say, of that 
which we see with the naked eye. The lobules may be merely 
placed side by side, with little or no intervening tissue; their 
form may appear to depend on the arrangement of their contents, 
and these may seem scarcely bounded by membrane. But, I 
think, more commonly, especially in the firmer specimens, the 
plan of lobules or acini is mapped-out by partitions of filamen- 
tous-looking tissue, fasciculi of which, curving and variously 
combined, appear to arch over, and to bound, each acinus or 
lobule. But great varieties appear in the quantity of this tissue ; 
it may be nearly absent, or it may so predominate as to obscure 
the traces of the essential glandular structure. 

This proper gland-structure consists of minute nucleated cells 





these tumours containing simple cysts would constitute his cysto-sarcoma simplex: the 
cysts being proliferous with gland growths would make his cysto-sarcoma phyllodes. 

* Fig. 75. Minute stractures of a mammary glandular tumour, described in the 
text: magnified 850 times. The microscopic examinations of several specimens may 
be found in Lebert (Phys. Pathol. ii. 190; and Abhandlungen, p. 269); Birkett, On 
Diseases of the Breast, pl. 2, 3, 4, &%&; and Bennett, On Cancerous and Cancroid 
Growthg, p. 52. 
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and nuclei, clustered in the lobular form, or in that of cylinders 
or tubes, and often, or perhaps always in their most natural state, 
invested with a simple, pellucid, limitary membrane. 

Thus, the likeness is striking between the structure of such a 
tumour and that of an inactive mammary gland, such as that of 
a male, as Mr. Birkett has pointed out. We have here what may 
be compared with the round or oval cecal terminations of the 
gland-tubes clustered together, and often seeming grouped about 
one trunk-tube; and in these we have the simple membrane and 
the gland-cells and nuclei within; only, the main duct is wanting, 
and the communication with the ducts of the proper gland. It is 
as if the proper secreting structure of a gland were formed with- 
out connection with an excretory tube; the tumour is, in this 
respect, like one of the glands without ducts.* 

The mammary glandular tumours are singularly variable in all 
the particulars of their life. They sometimes grow quickly; as 
did the largest figured by Sir A. Cooper, which, in two years, 
acquired a weight of a pound and a half. In other cases their 
growth is very slow; I have known onef which, in four years, had 
not become so much as an inch in diameter. In some instances 
they remain quite stationary, even for many years. One} was 
removed from a woman 27 years old: it was observed for 14 
years, and in all that time it scarcely enlarged; yet after this it 
grew so rapidly, that, in six months, it was thought imprudent to 
delay the removal. Cases of this arrest or extreme retardation 
of growth must have been seen by most surgeons; but there are 
few cases so striking as one related by M. Cruveilhier, in which 
a lady had, for more than twenty years, three of these tumours in 
one breast, and one in the other. She died in consequence of the 
treatment employed against them, and after death no similar 
disease was found in any other part. 

Equal variations exist in regard to pain. Commonly these 
tumours are painless ; but sometimes they are the seats and sources 
of intense suffering; even of all that suffering which is popularly 
ascribed to cancer, but which cancer in its early stages so very 
rarely presents, The irritable tumour of the breast, as Sir A. 
Cooper named it, was in most of his cases a mammary glandular 


* In one of these tumours, removed from a breast in which lactation was going on, 
Billroth noticed that milk was secreted by the gland-like lobules of the tumour. 
—Virchow’s Archiv. 1859, vol. xviii. 

+ Museum of St. Bartholomew, Ser. xxxiv. No. 23. 

+ Mus, Coll Surg., 207 x. 
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tumour;* and the character of the pain, like that of the painful 
subcutaneous tumour (p. 468), is such as we may name neuralgic. 

A tumour,t evidently glandular, was taken from the breast of a 
woman 25 years old, where it had been growing for two years; it 
had often been the seat of the most intense pain. I referred to a 
similar case while speaking of neuralgic tumours (p. 470), and I 
removed a similar tumour from the breast of a young lady, who 
begged for its removal only that she might be relieved from 
severe suffering. In all these cases the minute glandular structure 
was well marked. 

A peculiarity of these tumours is, that they not unfrequently 
disappear; an event very rarely paralleled in any other tumour. 
They are most likely to do this in cases in which any imperfection 
of the uterine or ovarian functions, in which they may have 
seemed to have their origin, is repaired by marriage, or pregnancy, 
or lactation. And the fact is very suggestive: since, in many 
cases, it appears as if the discontinuous hypertrophy, which con- 
stitutes the tumour, were remedied by the supervention of a con- 
tinuous hypertrophy for the discharge of increased functions of 
the gland. 

On the other side, these tumours often continue to grow indefi- 
nitely, and they may thus attain an enormous size. One was 
removed by Mr. Stanley, which, after twelve years’ progress, in a 
middle-aged woman, measured nearly twelve inches in length, and 
weighed seven pounds. It was pendulous; and, as she sat, she 
used to rest it on her knee, till the integuments began to slough. 
Mr. Stanley merely sliced it off, cutting through the pedicle of 
skin; and the patient remained well for at least seven years. The 
tumour was one of the firmest and most filamentous of the kind.f 

In the College~-Museum is a tumour § of the same kind, but 
softer and much more succulent, which was removed by Mr. 
Liston from a woman 44 years old, and which weighed twelve 
pounds. 

Respecting the origin of these tumours, little more, I believe, 
can be said than that, occurring most commonly in young un- 
married or barren women, their beginning often seems connected 
with defective or disordered menstruation. The law which, if we 
may so speak, binds together in sympathy of nutrition the ovaries 

* Under the same name, however, he included some that were more probably 
‘Painful subcutaneous Tubercles:’ see his pl. viii. figs. 2 4, 6, 7. 

f Mus. St. Bartholomew's Hospital, Ser. xxxiv. No. 2 


Mus. Coll. Surg., No. 208. 
Mus. Coll. Surg., No. 216. 
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and the mammary glands, the law according to which they concur 
in their development and action, is not broken by one with im- 
punity to the other. The imperfect office of the ovary is apt to 
be associated with erroneous nutrition in the mammary gland. 

I have seen only one specimen of a mammary glandular tu- 
mour ina male. A portion of it was sent to me by Mr. Sympson, 
and its characters were well marked., It was removed by 
Mr. Hadwen, from a countryman, 25 years old, in whom it had 
been growing irregularly, and occasionally diminishing or disap~ 
pearing, for about five years. When removed, it formed a circular, 
flattened, and slightly lobulated tumour, 34 inches in diameter, 
and an inch in thickness, invested with a distinct connective tissue 
capsule, which loosely connected it to the adjacent tissues. 

There are, I believe, no facts to suggest that the glandular 
tumours are, as a rule, other than innocent. More than one may 
grow in a breast at the same or several successive times; but I 
have not known of more than three either at once or in succession. 
Neither am I aware of any facts which prove what is commonly 
believed, that, after a time, these tumours may become cancerous. 
Such things may happen; and, on the whole, one might expect, 
that if a woman have a tumour of this kind in her breast, cancer 
would be more apt to affect it as a morbid piece of gland, than to 
affect the healthy gland. But, I repeat, I know no facts to sup- 
port this; and some that I have met with are against it. Thus, 
in the Museum of St. Bartholomew’s, is a portion of breast,* from 
a woman 32 years old, in which there lie, far apart, a small mam- 
mary glandular tumour that had existed four years, and a hard 
cancer that had existed four months. A second specimen f shows 
a hard cancer and a proliferous cyst, in the breast of a patient, 
who died some time after its removal, with recurrence of the 
cancer; and I believe that they are not counterbalanced by any of 
an opposite kind. 

And yet, while all the characters of innocent tumours are gene- 
rally, if not always, observed in these, there are facts concerning a 
seeming connection between mammary glandular tumours and 
cancer which must not be passed by here; though they may need 
to be again stated in the last lectures on cancer. 

It has sometimes happened that a glandular tumour has been 
removed from a breast, and, within a short time, the same breast 


* Ser. xxxiv. 


t+ Mus. St. Bertholonews Hospital, Ser. xxxiv. No. 16. 
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has become the seat of cancer.” I believe that the explanation of 
such cases as these may be, that a woman, prone to cancer by 
some constitutional condition, or, especially, by hereditary dispo- 
sition, had (ad any other might) a glandular tumour in her breast ; 
and that the operation for removing this tumour inflicted a local 
injury, and made the breast apt to be the seat of cancer, of which 
already (as one may say) the germ existed in the blood. Such 
events may prove only an accidental connection between the 
glandular tumours and the cancer; but they are enough to sug- 
gest great caution in operating on the breasts of those who may 
be suspected to be, by inheritance, peculiarly liable to cancer. 
But, again, cases sometimes occur in which, I think, the mam- 
mary glandular tumours supply examples of what I have already 
suggested as, probably, a general truth: namely, that the children 
of a cancerous parent, or those in whose family cancer is prone to 
occur, are apt to have tumours which may be like innocent tu- 
mours in their structure, but may resemble cancers in a peculiar 
rapidity of growth, and a proneness to ulceration and recur- 
rence after removal. A striking instance of this occurred in 
Mr. Lawrence’s practice. He removed the breast of a lady, from 
one of whose sisters Mr. Aston Key had removed a breast said to 
be affected with ‘fungoid’ disease, whose mother had died with 
well marked hard cancer of -the breast, and in other members of 
whose family cases of'cancer were believed to have occurred. The 
breast removed by Mr. Lawrence comprised a huge sloughing and 
ulcerating mass of yellowish, soft, flickering substance, like the 
softest of these mammary glandular tumours, or like the very soft 
pellucid growths which I have described as occurring in some of 
the proliferous cysts of the breast. The diseased state of the mass 
(in consequence of escharotics having been recklessly used) was 
such, that minute examination showed little more than the absence 
of distinct cancer-structures. During the healing of the wound, 
and for some months after it, fresh growths repeatedly appeared. 
Some of these which I have examined were yellow, pellucid, soft, 
viscid, almost like lumps of mucus, or of half-melted gelatine, 
imbedded in the tissues of the integuments or scar. With the 
microscope I found only granules and granule-masses, with elon- 
gated nuclei, themselves also granular, set in abundant pellucid 
substance. I found no sign of cancer-structure or of gland- 


* Bee such a case, by Mr. Erichsen, in the Lancet, Feb, 14, 1852; and the history 
of ; — of preparations in the Catalogue of the Museum of St. Bartholomew’s, vol. 1. 
p. 
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structure. The substance resembled that which I have mentioned 
(p. 427) as found in some of the imperfect proliferous mammary 
cysts. 

Now, after repeated removals of such growths as these, the 
wounds completely healed, and the patient has remained well, and 
in good general health, for eighteen months. 

At nearly the same time, a third sister of this family was under 
Mr. Lawrence’s care, and he removed one of her breasts in which 
was a great mass, which had grown quickly, and was chiefly com- 
posed of well-marked glandular tissue, either in separate solid 
growths, or inclosed in proliferous cysts. But some parts also of 
this tumour were soft, pellucid, and gelatinous; and others were as 
soft, but opaque and dimly yellow. In the firmer parts, the 
glandular texture was as distinct with the microscope as with the 
naked eye: in the softer parts no such structures were seen, but 
abundant free cells and nuclei, of most various and apparently 
disorderly shapes; some elongated, like small shrivelled fibro-cells ; 
some flattened, like small epithelial cells. I would not venture on 
an opinion of what these were or indicated: I think they were not 
cancerous, and the disease has not returned. The main fact of all 
the cases is, that three daughters of a cancerous mother had 
mammary tumours; in two, at least, of them the structure was 
probably not cancerous; and yet the rapid growth, the recurrences 
in one of them, and the defective or disordered modes of growth in 
both, were such as marked a wide deviation from the common 
rules of mammary glandular or any other innocent tumours, and 
a deviation in the direction towards cancer. 


LABIAL GLANDULAR TUMOURS may be briefly described, for their 
general characters correspond closely with those of the foregoing 
kind; or, they may appear intermediate in character between the 
foregoing and those tumours which I described as lying over or 
near the parotid gland, and as consisting of mixed glandular and 
cartilaginous tissue. Their likeness to these tumours over the 
parotid was manifest to Mr. Lawrence, who has added to his 
account of the tumours by the parotid, the only case of labial 
glandular tumour that I have found on record.* 

The most marked case of labial glandular tumour that I have seen 
was that of a healthy-looking man, some years ago, under the care 
of Mr. Lloyd. A tumour had been growing in his upper lip for 


* Medico-Chirnrgical Transactions, vol. xvii. p. 28. 
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twelve years. It was not painful, but the protrusion of the lip 
was inconvenient and ugly, the swelling being an inch in diameter. 
It was imbedded in the very sub- Fie. 76. * 

stance of the lip, both the skin and 
mucous membrane being tensely 
stretched over it. Its form was 
nearly hemispherical, its posterior 
surface being flattened as>it lay 
close on the gums and teeth, its 
anterior convex and smooth. Its 
whole substance was firm, tense, 
and elastic. 

Mr. Lloyd removed the tumour 
with the mucous membrane over it, 
leaving the skin entire. The tumour 
was firm, slightly lobed, yellowish- 
white, smooth. In general aspect © 
it resembled the mixed tumours 
over the parotid, but in minute 
structure it presented as perfect an 
imitation of lobulated or acinous 
gland-structure as any mammary 
glandular tumour. Its tubes and 
their dilated ends had distinct : 
limitary membrane, and were filled © 2 8 80 
with nuclei and nucleated cells, like those of the labial glands 
(fig. 76). I heard some months afterwards that another tumour 
was growing in the same lip; but the patient was lost sight of. 
Such a recurrence, even if it really happened, would be no sufficient 
evidence of malignancy. » 

I removed a similar tumour from the upper lip of a man about 
30 years old. It had been regularly growing for four years without 
pain, and projected far externally, reaching to the same distance 
as the end of his nose. This had a texture of glandular kind, but 
less distinctly marked than that in the former case. Moreover, in 
the centre of the mags was a portion of bone; a peculiarity which 
existed also in Mr. Lawrence’s case, and which may add to the 
probability of relationship between these tumours and the mixed 
glandular and cartilaginous tumours over the parotid. 

"# Fig. 76, a, structure like the excal terminations of gland-ducts in an acinus; 8, 
a separate porn of gland-like tube; c, separate gland-cells, and free nuclei; from 


the labial glandular tumour described in the text. a and 5 magnified 300 times; c 
magnified 400 times. 
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Lastly, I may again refer to a specimen in the Museum of 
St. George’s Hospital, in which, in one tumour, a cyst and what 
looks like one of these glandular. growths are combined (see 
p- 427).* 


PROSTATIC GLANDULAR TUMOURS were briefly referred to in the first 
lecture on tumours (p. 377 ), as examples of the abnormal growths by 
which tumours appear to be connected with simple hypertrophies 
of organs; and I can add little to what was then said of them. 

We owe to Rokitanskyt the knowledge that the tumours in the 
prostate gland, which were commonly, and till lately even by 
himself, regarded as fibrous tumours, are composed of tissues like 
those of the prostate gland itself. In enlarged prostates they are 
not unfrequently found. In cutting through the gland, one may 
see, amidst its generally lobed structure, portions which are in- 
vested and isolated by connective tissue; and may be enucleated. 
Such portions have, I believe, been sometimes removed as tumours, 
or as portions of prostate gland, in operations of lithotomy. They 
lie imbedded in the enlarged prostate, as, sometimes, mammary 
glandular tumours lie isolated in a generally enlarged breast. 
They look like the less fasciculate of the fibrous tumours of the 
uterus; but, to microscopic examination, they present such an 
imitation of the proper structure of the prostate itself, that we 
cannot distinguish the gland-cells or the smooth muscular fibres 
of the tumour from those of the adjacent portions of the gland. 
Only their several modes of arrangement may be distinctive. 

At present the examinations of these tumours have been too few 
to furnish a complete history of them: neither can I.add any 
cases or references to those which were adduced in the first 
lecture. 


THE THYROID GLANDULAR TUMOURS were similarly referred to in the 
same lecture. Their history is merged in that of bronchoceles, 
with which they are usually associated, whether imbedded as 
distinct masses in the enlarged gland, or lying close by it, but dis- 
continuous. Yet I suspect that similar growths, of substance like 
thyroid gland, may occur, as tumours, further from the normal 
mass of the gland. 


* Biliroth relates a case in which one of these tumours grew in connection with 
the mucous membrane of the cheek, about one inch from the =e of the mouth. It 
was removed, and twice recurred after the first extirpation. Virchow’s Archiv. vol. 


XVii. &. 874. 
t Ueber die Cyste, 1849; and, Anatomie des Kropfes. 
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Mr. Stanley removed a tumour from the neck of a woman 62 
years old. It had been observed for fifty years; for the first thirty 
of which it was like a little loose ‘kernel’ ufder the skin, and 
scarcely increased. In the next ten years it grew more quickly, 
and in the next ten more quickly still; and now, the skin over it 
ulcerated, and it protruded and occasionally bled, but was never 
painful. It looked like an ulcerated sebaceous cyst, seated upon 
the subcutaneous tissue at the lower part of the neck, just in front 
of the trapezius. No cause could be assigned for it. 

On section it appeared as a solid tumour with a thin connective 
tissue capsule, partitions entering from which divided it into dis- 
tinct round lobes. Its proper substance was soft, elastic, glistening, 
yellowish, blotched and streaked with brownish pink and blood 
colours. Itwas, to the naked eye, like a piece of bronchocele, 
with such an arrangement of its parts as would exist when nume- 
rous cysts are filled with the glandular growth, and compacted. 
And the general impression hence derived was confirmed by micro- 
scopic examination, which showed that the tumour consisted, chiefly, 
of round and oval bodies, or minute sacculi, from 54, to gh, of 
an inch in diameter, filled or lined with nucleated substance, or 
with nuclei imbedded in a dimly molecular blastema, and not 
nucleolated. These bodies were closely apposed, but frequently ap- 
peared separated by thin filaments, or connective tissue partitions. 
The nuclei were very uniform, circular, about 75,5 of an inch in 
diameter, and in general aspect like the nuclei of vascular glands 
or lymph glands. Numerous similar nuclei appeared free; and 
some appeared imbedded in a dimly molecular blastema which was 
not enclosed in cysts or sacculi, nor divided by partitions of con- 
nective tissue. 

I have seen no other tumour like this; nor any natural texture 
that it resembled, except the thyroid gland. Future observations 
must prove whether thyroid glandular tumours can be formed so 
far from the normal gland, with the cervical fascia, great blood- 
vessels of the neck, and other adjacent parts, intervening between 
them. 
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LECTURE XXVIII. 


PART II, 
ERECTILE OR VASCULAR TUMOURS. 


THE ERECTILE OR VASCULAR TUMOURS include most of the diseases 
which are described as vascular nevi, and of which the types are 
the subcutaneous nevi. Among them, also, are the growths to 
which John Bell gave the name of aneurism by anastomosis, and 
those which have been called Telangeiectasis. 

The name ‘ erectile tumour’ has, of late years, come into general 
use, a8 expressing a principal fact concerning these diseases— 
namely, that many of them resemble very closely in their texture 
that of erectile or cavernous tissue. Dr. Humphry* has, indeed, 
rightly objected to the use of the term, that these tumours present 
no imitation of the erectile tissue in the power of filling themselves 
with blood, as if by some internal force. But, since this occur- 
rence in the true erectile tissue depends as much on the accessory 
structures of nerves and muscles as on the tissue itself, we may 
fairly apply the term ‘erectile’ to the tumours , remembering only 
for this, as for other structures occurring in tumours, that the 
imitation of the natural tissue is imperfect, or partial. However, 
if any be scrupulous in the use of these terms, they may call these 
tumours vascular, or cavernous, or even Telangeiectasis. 

The likeness which these tumours bear to the erectile tissue, as 
exemplified in the corpus cavernosum penis, is sometimes, in 
general appearance, perfect. A well-marked specimen is in the 
Hunterian collection,t from which the adjoining sketch was made 
(fig. 77). It was removed from under the lower jaw, and its cut 
surface displays a close network or sponge of fine, smooth, shining 
bands and cords, just like those of the corpus cavernosum penis, 
only less regular in their arrangement. The opportunities of ex- 
amining such tumours in the recent state are very rare; and they 


* Lectures on Surgery, p. 111. t+ Mus, Coll, Surg. 801 a. 
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are usually spoiled by the operations for removing them; but what 
I have seen, and the descriptions which others have recorded, leave 
little doubt that this imitation of erectile tissue is a frequent 
character among them. 

John Bell’s account® of the aneurism by anastomosis, which is 
by far the most vivid and exact, in relation to the history of the 
disease, that has yet been pub- Fie. 77.¢ 
lished, accords with this ‘state- 
ment. Although he had chiefly 
in view the arterial variety of 
these tumours, yet of one he says, 
‘The substance of it was cellu- 
lar, stringy, and exactly resembling f 
the corpora cavernosa penis... {f 
the cells were filled with blood 
from the arteries, which entered 
the tumour in all directions.’ 
Another he compares to a sponge 
soaked in blood; and the descrip- 
tions of other examples, though 
less explicit, imply the same, 
The descriptions by Mr. Wardropt 
and Mr. Cesar Hawkins,§ and the 
mpre minute accounts of structure by Mr. Goodsir, || and Mr. Liston? 
and Rokitansky,** confirm this view; and neither Mr. Birkett’s,tt 
nor any other that I have met with, is discordant from it. 

The essential structures of the disease are, according to these 
descriptions, derived from such agrowth of blood-vessels, or rather 
of blood-spaces, that, in imitation of erectile tissue, the whole 
mass seems formed of cells or spaces, opening widely into one 
another: and, in extreme cases, no remains exist of the walls of 
the vessels, except those narrow bands and cords that bound and 
intersect the cell-like spaces.{tf 





; he 78 Jus Surgery, vol. a 456, ©. 8. i 
ig. 77. Section of an erectile tumour in the College-Museum, descri : 
It is drawn one-third larger, and rather coarser, than uefaral, Rinne 
{ Med.-Chir. Trans., vol. ix. p. 201, and pl. vi. 
f Medical Gazette, vol. xxxvii. p. 1027. 
Northern Journ. of Medicine. 
Med.-Chir. Trans., vol. xxvi. p. 126. 
#* Pathologische Anatomie, i. 276. 
tt Med.-Chir. Trans., vol. xxx. p. 193, : 
¢} What tissue may remain between the blood-vessels depends on the seat of the 
nevus, The elements of the organ or tissue in which it has its seat will remain be- 
tween its vessels, wasted or altered y compression or defective nutrition. They are 
seldom present in any distinct form; but a case is well described by ©. O. Weber, in 
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The division, often made, of erectile or vascular tumours into 
such as are named, respectively, ‘arterial,’ ‘capillary,’ and ‘ venous,’ 
is convenient, and probably well-founded. The most frequent 
examples of subcutaneous nevi, and the more frequent super- 
ficial nevi, which are like them in structure, though differ- 
ent in position, appear to consist, mainly, of closely arranged 
minute blood-vessels, of which some are as small and as simple 
as medium-sized capillaries, while others, of various size, ap- 
pear as dilated capillaries, or as small arteries and veins densely 
clustered, but in just proportions to one another. These are such 
as may be called ‘capillary;’ understanding, only, that they 
probably affect minute arteries and veins as well as capillaries. 
But, on the one hand, deviating from these specimens, we find 
that in some cases the enlargement of arteries far exceeds, in pro- 
portion, that of the veins; the swellings pulsate, and are florid and 
over-warm, and, if injured, throw out arterial blood. These con- 
stitute the ‘ arterial’ form of the disease: the ‘aneurism by anas- 
tomosis.’ And, on the other hand, are tumours formed mainly of 
dilated, sacculated, and overgrowing veins ; to these, arteries of com- 
paratively small size pass, while from them proceed very large veins : 
and they are subject to changes of size in all the events that affect, 
not the arterial, but the venous, part of the circulation. 

Now, I believe that, in a majority of cases, the arterial and the 
venous forms of the disease are constituted by a dilatation of large 
branches, of one or the other kind, being superadded to such a 
condition of the small vessels and capillaries as exists in the 
common, or ‘capillary’ erectile tumours. But I have, also, no 
doubt that, in rarer instances, arterial tumours are formed by 
arteries alone, convoluted or anastomosing in a heap, whence, as 
from an arterial ‘rete mirabile,’ normal arteries proceed and lead 
to capillaries. And, on the other hand, there are, doubtless, 
venous tumours, which are formed of veins alone, and through 
which, since they are seated altogether beyond capillaries, the 
blood passes (according to Rokitansky’s comparison) as it passes 
through a portal vein. 


Since few accounts of the minute characters of the erectile 
tumours have been published, I will briefly describe those which 
I have examined, beginning with an instance of the medium form, 
in a capillary subcutaneous nevus.* 
which abundant fibrous and fatty tissue oceupied the space between the dilated vessels 


of an erectile tumour in a child's neck Foe oaldkintaae 74). 
* All the specimens described are in the Museum of St, Bartholomew's Hospital. 
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A child, 2 years old, which had a navus of this kind on the 
side of the chést, died exceedingly emaciated after measles and 
diarrhea, The tumour had grown from birth-time, and had 
appeared as one of the most ordinary subcutaneous nevi or erectile 
tumours; soft, compressible, dimly blue as seen through the skin, 
swelling in forced expiration, thinly scarred over its centre, in 
consequence of an ulcer which had spontaneously formed and 
healed. After death it had shrunk into a very thin layer of 
brownish tissue between the emaciated skin and the fascia cover- 
ing the serratus magnus. It was well defined, and could be dis- 
sected out cleanly from the adjacent parts. Its surfaces and 
sections had a distinct lobular arrangement, many lobes projecting 
from its borders, and those within it being separated by connective 
tissue partitions derived from the tough skin and fascia between 
which the tumour lay. In its shrunken state, it most resembled, 
in its obvious characters, a piece of parotid gland; being pale 
brown in colour, lobulated, soft, but tough, and yielding but little 
blood on pressure. 

About six small collapsed veins proceeded, in a tortuous course, 
from the surfaces and borders of the tumour. Its arteries were 
too small to be distinct. Examined with the microscope, the 
whole mass appeared composed of blood-vessels interlacing in 
white and yellow fibrous tissue, which probably belonged to the 
natural subcutaneous structure. No parenchymal cells or abnor- 
mal forms of tissue were found; the disease seemed to be of the 
blood-vessels exclusively. 

The vessels, which were very difficult to extricate, in any length, 
from the matted tissue about them, were of all sizes, from 4,5 to 
xh, of an inch in diameter; but I think none were larger. Nearly 
all of them were cylindriform; a few were unequal, or varicose, or 
sacculated, with small pouches projecting from their walls (fig. 78). 
I could not discern their arrangement; but they did not appear 
to branch often; neither am I sure that they differed in structure 
from the normal vessels of subcutaneous tissue, except in that they 
were, considering their size, of less complex structure: they were 
as if minute vessels were enlarged without acquiring the perfect 
form of those which they equalled in calibre. In some parts, 
I found long cords of connective tissue, which, probably, were 
obliterated blood-vessels, : 

I have examined other tumours resembling this, but in less 
favourable conditions. From all, however, as well as from the 
deseriptions of others, I believe the common structure of this form 

oo 3 ; 
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of erectile tumour is a collection of minute blood-vessels, dilated, 

Fra. 78.# and closely arranged within a limited 
area of some natural texture. In the 
subcutaneous tissue, arteries usually 
appear to pass into the vascular mass 
from the under surface of the skin; 
and veins radiate from it, larger than 
the arteries and more numerous, but 
scarcely exceeding the proportion be- 
tween the normal cutaneous veins and 
arteries. Within the tumour (which 
thus, as well by the relation of its ves- 
sels as by their minuteness, justifies the 
epithet ‘ capillary’) it is probable that 
some of the vessels are always saccu- 
lated or varicose. Virchow’s ft account 
of this state exactly confirms what I 
have described; and, with more detail, 
Robin } describes an erectile tumour in which, along the track of the 
vessels, numerous little culs-de-sac existed, which the blood might 
be made at will to enter and quit, by alternately pressing and let- 
ting-free a piece of the tumour on the field of the microscope. 
These could be seen on vessels as small as 4 of a millimetre in 
diameter; they were gerierally smaller at their connection with 
the vessels than at their other ends, and were commonly twice as 
long as the vessels were wide.§ 

But although the vessels within the tumour be thus dilated, yet, 
as a general rule, in this form of the disease, the dilatation (if there 
be any) in those proceeding to and from the tumour extends but 
a short distance from it: the arteries enlarge (if at all) only just 
before they enter the tumour; the veins regain their calibre soon 
after they leave it: and hence the general safety with which John 
Bell and many others have cut out such tumours, when they 

_ * Blood-vessels of the erectile tumour described in the text. Magnified about 200 
ara fir Pathol, Anatomie, B. iii. p. 437. 
t In Lebert ; Physiologie pe mae t. ii. p. 99. oer 

§ It may perhaps be well to apply, as is now generally done by pathologists in 
Germany, the term Telangeiectasis to these nevi materni. An excellent description 
of them is given by Billroth, in his Untersuch. iiber die Entw. der Blutgefisse, p. 69, 
1866, which confirms what is stated in the text. He considers them as altogether 
formed of blood-vessels, partly new-formed and partly the normal vessels of the cutis 
enlarged and dilated, the blue-coloured nevi, the vessels especially enlarged are, 
those of the sebaceous and sweat-glands, the hair-follicles, and subcutaneous fat lobules, 
In the bright-red nevi, again, the vessels enlarged are those of the papille of the cutis, 
and here, instead of 8 single loop in each papilla, as in the normal condition, s perfect 
network of loops is met with. : 
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attended to the rule he lays down with such emphatic repetition, 
that in treating such a tumour we are ‘not to cut into it, but to 
cut it out.’ However, this limitation of enlargement to the vessels 
within and near the tumour, is not so usually observed in the next 
two forms of the disease, as in this which I have just described. 


The best example of the ,arterial erectile tumour, that I have 
been able to examine, was from a man who died under the in- 
fluence of chloroform at St. Bartholomew’s Hospital. He was 
23 years old, and the disease occupied the external ear, the 
adjacent subcutaneous tissues, and part of the scalp. The back of 
the auricle, in nearly the whole extent, was puffed out by a super- 
ficially-lobed, soft, easily compressed, and elastic swelling, which 
all pulsated fully and softly. Two similar and continuous lobes of 
swelling were under the scalp above and behind the auricle; and 
these were well defined above, but gradually subsided below. The 
skin covering the swelling was for the most part dusky purple, 
but, except where it was scarred, appeared of healthy texture; the 
skin of the interior of the auricle and its fibro-cartilage also 
appeared unaffected, except in the turgescence of the blood-vessels. 
A posterior branch of the superficial temporal artery passing by 
the front of the swelling, and a branch of the posterior auricular 
artery passing behind it, felt large, and pulsated strongly; the 
common carotid artery, also, on this side, pulsated more fully than 
that on the other. A distinct soft bruit was audible, synchronous 
with the pulsation in the tumour; and distinct pulsatile movement 
was visible. 

This disease had been noticed like a very small pimple when 
the patient was 4 years old. It had from that time regularly 
increased. On four occasions severe bleeding had taken place from 
it, through an ulcer in the skin over it, or through a prominent 
part over which the skin was extremely thin. After the first of 
these bleedings a piece of the swelling had been tied, and had 
sloughed away. A month before the patient’s death, Mr. Lloyd 
had tied and compressed the branch of the temporal artery and 
two other principal arterial branches at the borders of the swelling ; 
and by this and subsequent treatment had diminished the size of 
the tumour and the fullness of the pulsation in and around it. 

Much of the tumour had been spoiled by this treatment, but 
enough remained to show that a great part of its substance Was 
like that last described, and probably, like it, consisted of minute 
blood-vessels collected in a soft spongy masa. But, while the 
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veins proceeding from the swelling were of no considerable size, 
the arteries passing to it and within it were very large, convoluted, 
and thin-walled. This was especially observed in the posterior 
auricular artery, which had not been interfered with in the opera- 
tions, A lobe of the swelling (as it seemed) had pulsated strongly 
below and behind the lobule of the ear; and it was for the opera- 
tion of tying this that the chloroform was given to the patient. 
This proved to be only a part of the posterior auricular artery, 
which, from a short distance beyond its origin, was large, and 
more collapsed and flattened than the other branches of the ex- 
ternal carotid. At the beginning of its enlarged part, this artery 
was from a line to a line and a half in diameter; and from this 
point its trunk, as well as its branches (which were not unnatural 
in either number or anastomosis), were tortuous and coiled-up in 
heaps, which had felt during life like pulsating masses. The dila- 
tation of the arteries was uniform, not sacculated, though in parts 
the suddenness of the curves made it appear so. The small 
intervals between them were filled either with the natural con- 
nective tissue, or with the minute blood-vessels that composed the 
chief mass of the tumour. 

I believe that this specimen presented a fair example of the 
ordinary structure of the arterial form of vascular or erectile 
tumours; and that they consist, essentially, of the minute vessels 
of a limited portion of tissue enlarged and closely clustered, so as 
to form a tumour, in the substance, as well as about the borders, 
of which are arteries much more enlarged, and convoluted into 
pulsating heaps. 

The existence, and even the preponderance, of the minute 
vessels in such tumours was manifest in a specimen sent to me by 
Dr. Ormerod. A healthy woman, about 60 years old, had for 
many years a pendulous growth in the lower and inner part of the 
left axilla. Lately it had grown quickly to the size of the closed 
hand. It was dark, hard, and knotty, with a distinct pulsation, and 
hung on a pedicle in which a large artery could be felt. A liga- 
ture was tied on the pedicle, and a few hours after another was 
applied, and the pedicle was cut through. 

The tumour was gorged with blood, ecchymosed, and too much 
damaged for complete examination. Its general aspect was like 
that of the pedicled outgrowths of skin; but nearly its whole mass 
c of minute blood-vessels confusedly arranged and of 
various sizes. Their walls showed nuclei, which were generally 
shorter than those of healthy arteries; but in many instances were 
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placed, as in them, regularly in layers, the external lying longi- 
tudinally, others within these transversely, and, still within these, 
others that were obliqyely or variously placed. Besides the blood- 
vessels, I could find in the tumour only a comparatively small 
quantity of connective tissue; and Dr. Ormerod’s examinations, 
made when the tumour was more recent, had similar results. 

Some, I think, have described the arterial tumours as formed by 
the convolutions of a single artery; and the characters of the 
swelling formed by the trunk and commencing branches of the 
posterior auricular artery, in the first of these cases, make me 
ready to believe that this description may be sometimes true. 
But I think that, more commonly, many branches of arteries are 
engaged in the tumour. Such was the case in the tumour of the 
ear, and in an instance recorded by Mr. Coote.* Arteries of the 
lip, which, in their natural state, might not have had a greater 
diameter than a large pin, were dilated for about an inch of their 
course into sinuses or canals, and were equal in diameter to the 
adult radial artery. Similar to this was a very formidable case, 
cured by compression, under the care of Mr. Lloyd. The temporal, 
supraorbital, and occipital arteries, all exceedingly dilated and 
tortuous, converged to a large pulsating swelling over the sagittal 
suture, the general characters of which agreed exactly with what I 
have described. 


In the arterial vascular tumours the veins are comparatively 
small; and the difficulty of transit for the abundant blood flowing 
into them, doubtless adds materially to the fullness of the tumours, 
and of the pulsations seen and felt in them. In the venous 
tumours the opposite condition obtains; the veins are very large, 
the arteries comparatively small. Of this kind of tumour the 
following case presented a good example. 

A man, 32 years old, was under the care of Mr. Lawrence. He 
had a hoof-shaped tumour projecting from the middle of the outer 
part of his thigh. It was from six to eight inches in diameter, 
and looked like some strange outgrowth of skin. Its base rested 
on the fascia lata; it was covered with skin, which was healthy, 
except in one excoriated place, and adhered closely to it. It was 
firm, but compressible and elastic, and by long-continued pressure 
could be reduced to nearly half its size, as if by squeezing blood 
from it. Several small arteries pulsated at its base; and Mery 


* Medical Gazette, vol. xly, 
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large veins, like tortuous sinuses, converged from it towards the 
upper part of the saphena vein. 

The patient was in feeble health, apparently through the. effect 
of a life in India, where, in the army, he had received a wound 
by a musket-ball, to which he referred as the cause of the growth 
of this tumour. Before the wound, he believed the part was quite 
healthy. The injury appeared superficial, and he was absent from 
duty only two days; but, six months afterwards, he observed a 
small tumour, and this, growing constantly and with severe pain, 
had increased in ten years to the present mass. The skin had 
been slightly ulcerated for twelve months, and severe hemorrhages 
had occurred from the ulcerated part, reducing his already 
diminished strength. 

Mr. Lawrence cut away the whole tumour. Its connections 
were slight, except to the skin covering it; the arteries at its base 
bled freely, but for a short time; the great veins bled very little. 

A section through the tumour showed that, while some parts of 
it appeared solid and close-textured, like a mass of firm connective 
tissue, the greater part was like the firmest cavernous or erectile 
tissue. Sections of blood-vessels, of various sizes and in various 
directions, were so thick-set, that the surface looked all reticulated 
and grooved with them. The general colour of the tumour, which 
seemed to have almost emptied itself of blood during the opera- 
tion, was nearly white; but in some parts it had a pale ruddy 
tinge, and in a few was blotched with small rusty and ochry spots. 

The microscopic examination was less instructive than the 
general aspect of the tumour. Its tissue was very hard to dissect, 
and displayed (as its chief constituent) matted and crooked fibres, 
like those of close-textured longitudinal striated membrane of 
blood-vessels, with shrivelled nuclei imbedded in membrane, some 
of these nuclei being round, some oval, and some very narrow 
and elongated. I think the obscurity of the microscopic appear- 
ances was due to the tenacity with which the blood-vessels were 
imbedded in the elastic fibrous or nucleated tissue; it seemed 
impossible to extricate complete vessels; and one obtained by 
dissection only fragments of their walls confused with the inter- 
mediate tissues. 

Other cases of venous nevi, which I have been able to examine 
less completely, have confirmed the foregoing account, especially 
in regard to the small size of the arteries in comparison with the 
veins, the generally dilated and varicose state of the latter, and the 
imitation of the characters of erectile tissue, which appearsalways 
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we 
more marked in the venous than in the other forms of vascular 
tumours.* 


Such are the principal facts that I can cite regarding the struc- 
ture of the vascular or erectile tumours. They are very meagre, 
and much is left for future enquirers; especially the manner in 
which the larger vessels are connected with those smaller ones 
which, in most cases, make-up a chief part of the swelling; and 
the changes of structure, if any, which exist in the proper tissues 
of the walls of the blood-vessel. Still, from even these few facts 
some general considerations may be derived. 

That which is common to all the vascular or erectile tumours is 
an over-extension of blood-vessels or blood-spaces within a circum- 
scribed area. Their chief varieties depend (1) on the kind of 
vessels affected, and (2) on the nature of the tissue in which these 
vessels lie. The varieties of the first class have been pointed out; 
but all of them alike present the singular instance of the apparent 


* The term ‘ cavernous’ is especially applicable to such tumours as have been de- 
scribed in the text by the name of venous vascular tumours, and it is very much in that 
sense that it has been employed by various ae peg in Germany. If we are to 
accept the views of Rokitansky (Sitz. Bericht der Kais; Akad der Wissen, 1852) there 
would appear, however, to be two forms of tumours included under the name of 
cavernous, viz.: Ist, that form in which the tumour consists essentially of the blood- 
vessels of a certain area, dilated, sacculated, fenestrated, with mutual communications ; 
and 2ndly, that in which the tumour is a new-formed cystic, and tubular, or cavernous 
structure, in which the cavities are filled with bl The tumours described in 
the text undoubtedly belong to the first of these divisions ; so also do those cavernous 
tumours in the liver described by Virchow in his Archiv. vol. vi. p. 525. In his account 
of these tumours, Virchow points out that the cavernous tumour of the liver grows in 
the place of, and substitutes, certain groups of the acini; that the whole vascular 
system of the part of the liver thus affected, gradually forms a cavernous ‘ ektasie,’ 
which stands in direct communication with the veins and arteries, without any par- 
ticular cri tage apparitus being recognisable ; that the process begins with an increase 
of the intermediate connective tissue of the liver, which is soon followed by a wasting 
of the secreting structure; that in this tissue, which in the beginning is abundantly 
nucleated, the vessels dilate, their walls thicken, and blend with the surrounding con- 
nective tissue, and that then, with the increasing dilatation of the vessels, their walls 
and the intermediate tissue atrophy, and in inseparable connection form the bars of 
the tumour. A case, described by Esmarch in Virchow’s Archiv, vol. vi. p. 34, of 
multiple cavernous tumours of the hand and arm, belongs also, apparently, to the same 
group. So also does the case by Maier, in Virchow’s Archiv, vol. viii. p. 129, which 
almost precisely agrees with the one described above, in the text. His escription is 
more minute as to the component structures of the intervening bands and bars, and 
more perfectly shows them to be, or to include, venous structures. To these cases may 
be added one related by Busch (Chir. Beobacht, 1854, p. 213). 

_ To the second division, in which the tumour is a new formation of a blood-contain- 
ing cavernous system, belongs the case minutely detailed by Luschka, in Virchow’s 

hiv. vol. vi. p. 458. It was an isolated tumour growing in the cerebrum. He 
describes in it a barred and trellised stroma; the growth of villiform, clubbed, and 
other shaped processes from the bars of the stroma; their hollowing out by softening, 
liquefaction, and probable removal of their axes and central substance. He holds that 
it ia in these hoHowed-out processes that the blood is contained, only a few having a6 


contents,fat ules, cholestearine crystals, lime salts, But it is not ly explain 
how the blood geta into these processes. ’ ape ere = 
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primary growth of blood-vessels. In all other tumours, as in all 
abnormal products, the formation of blood-vessels appears to be a 
consequent and subordinate process. As in the natural develop- 
ment of parts, so in what is morbid, organisation to a certain point 
precedes vascularity, and the formation of blood-vessels follows-on 
that of the growths into which they pass. But here the case 
appears reversed. The calibre of the blood-vessels increases, and 
the solid tissues between them diminish; all the growth of an 
erectile tumour is an enlargement of blood-vessels, with diminu- 
tion of the tissues in which they ramify; or, rather, it is often an 
enlargement, not of blood-vessels, but of blood-spaces: for though, 
in the first stages of the disease, the walls of the vessels may grow, 
and elongate, so that the vessels become tortuous, yet, after a time, 
the walls waste rather than grow; apertures seem to form through 
mutually apposed blood-vessels, and at length, while the blood 
within the tumour increases, the blood-vessels containing it 
diminish, together with the parts in which they ramified. Hence, 
at last, in place of branching and anastomosing tubes, there is only 
a network formed of the remains of their walls. This is an increase 
of blood-spaces rather than of blood-vessels; so far as solid tissue 
is concerned, we might call it a wasting, rather than a growth; no 
new materials seem to be added, but step by step the blood-vessels 
are dilated, and the intervening tissues clear away, leaving room 
for more and more blood. 

Such a fact constitutes a great contrast between these and any 
other diseases named tumours. And yet perhaps we may properly 
regard these as being overgrowths of blood-vessels, comparable 
with the overgrowths of the various other tissues illustrated in the 
preceding chapters. And their relation to such overgrowths 
seems, sometimes, distinctly proved in the gradations of morbid 
changes that connect them with mere enlargement of blood-vessels. 
If we examine different specimens of these tumours, or sometimes 
even the condition of the vessels adjacent to one of them, we may 
observe a regular gradation from the erectile tumour, through 
clusters of dilated and tortuous vessels, to that which we regard as 
merely the varicose condition of the veins or arteries. Such 
transitions are well shown in some of Cruveilhier’s plates, and in 
a remarkable case by Dr. Hake and Mr. Image; * as well as in two 
of the cases that I have related. 

In relation to the tissues in which this overgrowth of blood- 
vessels may take place, we may hold that there are two ehief classes 


* Medico-Chirurgical Transactions, vol, xxx. p. 108. 
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of cases. In some the vessels of a natural part are affected; in 
others the vessels of a new growth. In the former class, I think, 
are the greater part of the common erectile tumours of the skin, 
and of the other parts in which they are most frequently seated ; 
as the muscles ,* the bones,f the orbit,t and the liver. In these 
the remains of natural tissues may be found in the interstices of 
the blood-vessels, and, either,in or near the tumour, well-known 
arteries or veins are involyed, In the latter class, examples of 
which- have been cited in the tumours on the side (p. 566) and on 
the thigh (p. 567), the blood-vessels of new-formed parts are 
affected. To this class, also, may be referred, I think, the florid 
and highly vascular growths that are frequent at the orifice of the 
fetoale urethra,§ and perhaps many others. 


As I have hitherto chiefly had in view the subcutaneous erectile 
tumours or nevi, 80 I will now, in describing the general characters 
of the disease, refer to them alone for examples. Even of these, 
indeed, it is difficult to give a general account, since we can make 
only an artificial distinction between such as may bear this name, 
and those extended dilatations of cutaneous vessels which, with 
little or no swelling, form the cutaneous nevi, port-wine-spots, 
and the like. These are, evidently, essentially the same disease; 
the terms, cutaneous and subcutaneous nevi, respectively applied 
to them, imply only their difference of seat; they have no real 
difference of nature, and are very often associated. But, if we 


* See cially a case by Mr. Liston, Med.-Chir. Trans. xxvi. 120; and one by 
Mr. Coote, 1. c.; and Cruveilhier, livr. xxx. pl. 6. 

ft Among these may be included, probably, some of the cases described under the 
name of Aneurism of Bone and Osteo-Aneurism ; as by Dr. Handyside, ‘ Probationary 
Surgical Essay,’ Breschet, and others. But I am far from convinced that, in all the 
cases thus entitled, the blood-vessels of the bone were primarily or chiefly diseased. 
My impression is that, in many of them, the disease was really medullary cancer of the 
bone with excessive development of vessels, and that, in some, it was such a blood- 
cyst as appears to be sometimes formed in the course of a myeloid or cancerous 

isease. 

} From a careful analysis of some twenty recorded cases of pulsating tumour in the 
orbit, Dr. Joseph Bell, in an excellent paper in the Edin. Month. Med. Journ., June 1861, 
concludes that there is not sufficient evidence for believing that the great majority of 
these tumours belonged to the aneurisms by anastomosis or erectile tumours. “The 
sudden accession of symptoms which marked the disease in nearly all the cases, and 
the absenee, in those which were examined after d€ath, of any indications of an aneu- 
rism by anastomosis, appear to him to be conclusive of the disease arising from other 
causes. 

§ The specimens of these growths which I have examined have displayed a very abun- 
dant and tesselated ass covering @ small quantity of connective tissue, with close- 
set and looped blood-vessels. This account is confirmed generally by M. Verneuil, in 
the C. R. de la Soc. de Biologie, 1855, p. 123, But he describes the epithelium as 
cylindriform. In a case related by Wedl (Path. Hist. p. 409, Syd. Soe. Transl.), it is 
de that the ramifications of the vessels precisely resembled those of the vasa 
vyorticosa, : 
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include only such as are for the most part or wholly subcutaneous, 
then it may be said that they are generally round or oval, disk- 
shaped or spheroidal, but are often ill-defined, the morbid state 
of the blood-vessels in which they consist gradually merging into 
the healthy state of those beyondthem. Sometimes, and especially 
in those of most venous character and of longest duration, the mass 
is circumscribed by connective tissue, which forms a kind of 
capsule, is penetrated by the blood-vessels passing to and from 
the tumour, and is very intimately connected both with the sur- 
rounding parts and with the tumour. 

The vascular tumours are remarkable by their frequent beginning 
before birth, and their especially quick growth in early childhood. 
Beyond all comparison they are the most common of congenifal 
tumours. Hence, mother-spot is almost synonymous with nevus, 
and nevus with erectile tumour. But they may begin, or accele- 
rate their growth, at any period of life. Ihave seen one of which 
no trace existed till the patient was 25 years old; and another in 
which rapid growth began, for the first time, when the patient was 
past 50. Dr. Warren mentions a case of erectile pulsating tumour 
about the angles of the eyes and forehead, which began in a girl 
17 years old. Many others, no doubt, have seen similar cases. 

Their origin is generally unknown; but, as one of the cases I 
have related shows, they may commence in the results of injury; 
or, rather, a tumour may originate in injury, and in this tumour 
an exceeding formation of blood-vessels may ensue. 

Their growth is uncertain; they may seem at rest for many 
weeks after birth, and then grow quickly, and then again may 
stay their growth: and, having attained a certain size, may remain 
therein limited, or may decrease or disappear, the vessels, in whose 
enlargement the growth consisted, regaining their natural calibre 
or becoming obliterated. 

Their maintenance of life, if I may so’term it, is not strong. 
They are much more apt than the natural tissues are to slough or 
ulcerate after injury; and, in general disturbances of the health, 
they may perish altogether. I know of a case in which a large 
subcutaneous nevus in a child’s forehead sloughed, while another 
on its back, of much less size, was in process of sloughing after the 
application of nitricacid. Similar apparently spontaneous slough- 
ings have occurred during, or in the debility following, measles or 
scarlatina. Such events may be connected with the extreme 
slowness of the movement of blood in the tumours; for though 
they contain abundant blood, they probably transmit it very 
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slowly. Venous tumours not unfrequently contain clots of blood 
and phlebolithes; such, probably, as would form only where the 
circulation is most slow; and even in the arterial tumours the full 
pulsation seems to indicate a retarded stream. 

The diseases of the vascular tumours are of much interest; 
especially two amongst them—namely, the formation of cysts, and 
that of malignant structures in their substance. 

I just referred to the formation of cysts in erectile tumours, when 
speaking, in Lecture XXII., of serous cysts in the neck, and of 
sanguineous cysts. The history of the changes by which an 
erectile tumour becomes in part or wholly cystic is very incom-~ 
plete; for the opportunities of observing them, except when they 
are accomplished, are rare. The principal facts are, that, next to 
the erectile tumours, those that are composed of clusters of serous 
or sanguineous cysts appear to be the most common congenital 
form, and that in some cases the two forms appear in one mass. 
I referred in Lecture XXII. (p. 401) to such a case as recorded 
by Mr. Coote. Mr. Casar Hawkins,* also, had before described 
similar cases. He says of one, ‘you may see, in addition to the 
usual vessels, that several apparent cells exist. Some of these 
were filled with coagulum ; their structure appeared identical with 
the other veins, of which they constituted, as it were, aneurismal 
pouches .... There were, however, beside these, some other 
cysts, which contained only serous fluid, and which were, to all 
appearance, close-shut sacs-—serous cysts—their size being about 
that of peas.’ 

In other instances, no erectile or nevous structure can be found, 
but the communication existing between one or more among a 
cluster of cysts and some large blood-vessel, makes it probable 
that they had the same origin. Thus, Mr. Coote traced a vein, as 
large as a radial vein, opening into the cavity of a cyst, which 
formed one of a large cluster removed by Mr. Lawrence from a 
boy’s side. The mass formed by these cysts had existed from 
birth; some of them contained a serous fluid, others a more bloody 
fluid. In another similar clusterf removed from a boy’s groin, 
one cyst appeared to communicate with the femoral vein, or with 
the saphena at its junction with the femoral. In one case men- 
tioned by Mr. Hawkins, when a cyst in the neck was opened, 


* Medico Chirurgical Transactions, vol. xxii.; and Medical Gazette, vol. xxxvii. 
"1027, 
+ The specimen is in the Museum of St. Bartholomew's Hospital. 
¢ Clinical Lectures in the Medical Gazette, vol. xxviii. p. 838. 
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arterial blood gushed out. In another, the patient died with 
repeated hemorrhages from a cyst in the neck, and this cyst was 
found after death to be one of several, into some of which the 
blood-vessels of the isthmus of the thyroid gland opened. 

It is difficult to interpret the formation of such cysts ig§nevi, 
or in connection with them or with veins. It may be that, as 
Mr. Hawkins believes, cysts are formed in these, as they may be 
in many other tumours, and that gradually, by the absorption 
produced by mutual pressure, they are opened into communication 
with one or more of the veins, or of the sacs connected with the 
veins. Or, as Mr. Coote suggests, it may be that certain of the 
dilatations of the vessels are gradually shut off from the stream of 
blood, so as to form shut sacs; and that after this their contained 
blood is absorbed, and replaced by serous fluid. 

Lastly, respecting the production of cancerous disease in the 
tissue of erectile tumours, it seems to be generally regarded as a 
frequent event, and these are commonly believed to afford the 
most frequent instances of malignant growths supervening on 
such as were previously innocent. I will not doubt that such 
events have happened. In one case recorded by Mr. Phillips,* the 
transition appears to have been very clearly traced. Yet, I think 
that in many of the cases which have gained for erectile tumours 
their ill repute, a clearer examination would have proved that they 
were, from the beginning, very vascular medullary cancers, or else 
medullary cancers in which blood-cysts were abundantly formed. 
Or, it may be that the erectile tumours have been presumed to be 
liable to cancer, through having been supposed to share in the 
peculiar liability of the pigmentary nevi, or moles, to be the seats 
of melanosis. 


* On Vascular Tumours, in the Medical Gazette, vol. xii. p. 10. 
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LECTURE XXIX. 
RECURRENT TUMOURS. 


In the course of these lectures on tumours, I have pointed out, 
under the head of each class, that, after the complete removal of 
one, no growth of a similar nature is likely to recur in the same, 
or in any other part. And this is certainly the rule for the whole 
class of innocent tumours, and a character by which they are 
seen to be essentially different from cancers, amongst which 
recurrence, after removal, in the same, and in other parts, is the 
rule. I have, however, had to mention, under several of the heads 
into which the subject has been divided, instances in which 
recurrence took place after complete extirpation. As this is so 
important a character, and one which possesses so much interest 
both practically and pathologically, we may fairly be justified in 
grouping these tumours under the separate head of Recurrent, 
and devoting a lecture to their consideration. 

Almost every form of tumour may occasionally present examples 
of recurrence, so that the distinguishing term I have employed 
must be understood to express, not the possession of any specific 
form or structure, but rather a peculiar tendency manifested in 
the life of the tumour. For it may be accepted as a well-estab- 
lished fact, both in physiology and pathology, that similarity of 
structure between two or more different parts is not of itself 
sufficient to determine functional correspondence. The examina- 
tion, therefore, of any texture, either morbid or healthy, cannot be 
regarded as complete if it is limited to a mere determination of, 
its form, appearance, and structure. Its growth, development, 
tendencies, influences upon the individual in whom it occum, in 
short, ita life, must be attended to. Its teleological as well as its 
morphological aspects are to be considered. 

I have already described (p. 430) instances in which proliferous 
cysts recurred after removal. At p. 513 e.8. several cases have 
been mentioned in which cartilaginous tumours returned not only 
in the same part, but even appeared in distant organs. Recurrence 
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and secondary deposits of the myeloid tumours have now been 
described in more than one instance (pp. 530, 577, notes), and the 
mammary glandular tumours have occasionally returned after 
removal (p. 555). The fibro-cellular tumours, and those growths of 
mucous tissue already adverted to (p. 464), also present additional 
illustrations. 

But the form of tumour in which this property of recurrence 
is most strongly exemplified, is one which in its structure most 
nearly resembles that of the common fibrous tumours, and for it 
I have proposed the name of ‘ Recurrent Fibroid Tumour.’ 

Although the various instances of recurrent tumours recarded pre- 
sent many diversities of structure, yet they may be said generally 
to have possessed the characters of incomplete development, and 
to have approximated to the embryonic or rudimental, rather 
than the perfect state of the natural tissues. And this rule of per- 
sistent or arrested embryonic structure in the recurrent tumours is 
so general, that in practice it is advisable to speak with hesitation 
of the ultimate result of any case in which a tumour is found 
to be composed of rudimental tissues. This similarity in structure to 
embryonic texture becomes more strongly marked after each 
removal and recurrence. So that a tumour which, at first, might 
be not unlike the normal fibrous or glandular texture in which it 
grew, after repeated removal and recurrence becomes softer, more 
succulent, and in its later growths may seem to the naked eye 
little more than like masses of yellow or ruddy soft gelatine with 
blood vessels.* The later are usually much more rapid in their 
progress than the earlier growths: they are generally less well 
defined, penetrating farther and more vaguely among the inter- 
stices of adjacent parts, and more quickly protruding through the 
skin or scars over them. 

And in these characters the Jater-formed tumours assume more 
of the character of malignancy than the earlier. In the case I 
relate on p. 578, the last tumour was, in general aspect, hardly to 
be distinguished from brain-like tumour, though in microscopic 
characters essentially like its predecessors, In one of Professor 
Gluge’s cases the transitions to completely malignant characters 
appeared yet more sure. Mr. Syme also expresses a similar tran- 
sition: describing, as the usual course of the cases he has seen, that, 
after one or two recurrences of the tumour, the next new produc- 


* An excellent illustration of this change from the normal type of the texture to a 


more rudimental form, is presented by the case of cylindroma recorded by Busch and 
Billroth, Note, p. 464, 
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tions present a degeneration of character, excite pain, proceed to fun- 
gous ulceration, and thus in the end prove fatal. So that, although 
there be cases in which this evil career has not been run, yet I 
think we may regard these tumours as approximating to characters 
of malignancy, not only in their proneness to recurrence after re- 
moval, but in their aptness to assume more malignant features the 
more often they recur. Whatever be the truth concerning the 
supposed transformation of an innocent into a malignant morbid 
growth, I think it can hardly be doubted that in the cases of some 
recurring tumours the successively later growths acquire more and 
more of the characters of thoroughly malignant disease.* 

But this evil result does not by any means follow as a necessary 
consequence of the repeated recurrence of the tumour, for there 
are many cases now recorded in which the patient retains, to all 
appearances, perfectly good health, and shows none of that cachexia 
which would almost certainly exist in a patient who had suffered 
repeated recurrences of cancer. No more striking example could 
be adduced in illustration than the case related by Dr. Douglas 
Maclagan, and described farther on, in which the tumour appeared 
upwards of thirty years ago, recurred, and was removed three times, 
with considerable intervals between each recurrence, and yet the 
patient is still in perfect health. 

The recurrence of these tumours takes place, not merely in the 
same organ or tissue, but in loco—in the place in which they 
originally occurred—in the cicatrix, or closely adjacent to the 
scar of the first operation wound. And here, again, do they possess 
a character by which they are distinguished from the malignant 
tumours, which in their recurrence may multiply not only in the 
same part but in distant organs. Cases certainly have been 
recorded, more especially of some cartilaginous tumours (note 
p. 514), in which growths of the same nature arose in distant parts, 
as the lungs, but in them there is distinct evidence of the growth 
being propagated along the lymphatics into the veins, and then 
into the pulmonary artery and its minute branches. 


* An illustration is presented by a remarkable case, of which specimens are described. 
in Cat. Mus. St. Bartholomew’s, Ser. xxxv. Nos. 28, 29. Other examples are adduced 
in the recurring proliferous cysts, p.431, and in a case of recurring fibroid recorded by 
Mr. Hulke, Med. Times and Gazette, Nov. 29, 1862. 

+ Dr. Wilks also has recorded‘a case (Path. Trans. vol. x. p. 244) of a man whose leg 
was ape dais by Mr. Cock, for a large myeloid tumour of the head of the fibula. Two 
years afterwards a recurrence took place in the stump. Removal was again performed, 
and a few days afterwards the mun died of pleurisy. At.the post-mortem examination, 
secondary aay tumours, of considerable size, were hanging pendulous from the ex- 
terior of the lungs, but not infiltrating their substance. But the more frequent result of 
amputations for recurrent tumours of the limbs, has been an apparently final remedy. 


PP 
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Thus we have in these recurrent tumours characters which 
connect them on the one hand with the innocent, and on the other 
with the malignant tumours, so that the plan I have adopted of 
placing them in a group intermediate between those two great 
divisions seems not inexpedient. And this relation to, and partial 
possession of, the characters common to the two divisions, appears 
to be in some measure accounted for by these recurrent tumours 
being so frequently found in members of cancerous families, I 
have seen several cases in which these tumours occurred in the 
descendants or near relatives of those who are, or have been, 
cancerous, and I have heard and read of others like them; from 
which I have been led to form the opinion, that, amongst the 
members of families in which cancer has manifested itself, there is 
a peculiar liability to the production of tumours, which will recur 
after repeated and complete excisions, though they are neither 
cancerous in structure, nor attended with similar disease in the 
lymphatic or other organs; nor with any cachexia but such as 
may be ascribed to their gradual influence upon the constitution.* 

With these general remarks on the group of recurrent tumours, I 
shall now proceed to a more detailed account of those which I have 
termed Recurrent Fibroid, and among which, although the gene- 
ral characters of the group are equally well marked among those of 
other rudimental structures, the most striking examples have been 
found. 

A brief account of some cases of this tumour may best illus- 
trate it. 

The first I saw was from a gentleman, 60 years old, under the 
care of Mr. Stanley. In 1846 a tumour was removed by Mr. 
Cockle from the upper and outer part of his leg. It lay close to 
the tibia, was as large as a filbert, and was considered fibrous. 
Some months afterwards another tumour was found in the same 
place, and, when as large as a walnut, was remosed by Mr. 
Hamilton, of the London Hospital, who considered it ‘ decidedly 
fibrous.’ In October 1847, Mr. Stanley removed from the same 
place a third tumour; and this I examined minutely. It had the 
shape, and nearly the size, of a patella, and the note that I made 
of its general appearance was, that it was ‘very like those fibrous 
tumours which are whitest, most, homogeneous, and least fasciculate 
and glistening;’ and that ‘without the microscope I should 
certainly have called it a fibrous tumour.’ 


* For a more detailed account of the relations of recurrent to cancerous tumours, I 
may refer to a paper in the Medical Times and Gazette, August 22, 1857. 


RECURRING FIBROID TUMOURS. 579 


The microscopic examination, however,showed peculiar structures 
(fig. 79). The tumour was composed almost entirely of very narrow, 
elongated, caudate, and oat-shaped nucleated cells, many of which 
had long and subdivided terminal processes. -Their contents were 
dimly shaded; and in many instances the nuclei appeared to swell 
out the body of the cell, as in the most elongated granulation- 
cells. With these cells were scattered free nuclei, and grumous or 
granular matter, such as might have been derived from disinte- 
grated cells. Very little filamentous tissue was contained in any 
part of the tumour. 


Fig. 79.* 


VIN 


Now, in the extirpation of the third tumour, the parts around 
it were very freely removed, the periosteum was scraped from the 
tibia, and every assurance seemed to exist that the whole disease 
was cleared away. But, in June 1848, two small tumours appeared 
in the subcutaneous tissue just below the seats of the former 
operations. These also were removed, and these had the same 
fibrous appearance, and the same minute texture, as the preceding. 
Some months only elapsed before in the same place another tumour 
grew; i.e. a sixth tumour. The patient, despairing of remedy 
by operations, allowed this to grow till November 1850, by which 
time it had acquired a diameter of between four and five inches, 
and protruded as a large soft fungoid mass from the front of the 
leg. ‘Two profuse hemorrhages occurred from it, and made him 
earnestly beg that his limb might be removed to relieve him from 
the extreme misery of his disease. The amputation was performed, 
and he died in a few days. 

The tumourf appeared confused with the thin skin over it. It 
rested below on the muscles of the leg, but was not mixed with 
them, except at a scar from the former operations. The tumour 


& 


* Fig. 79, microscopic elements of a recurring fibroid tumour described above. . 
Magnified about 400 times. 
+ In the Museum of St. Bartholomew's. 
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was milk-white, soft, and brain-like, except where discoloured by 
effused blood, and in the exposed parts was soft, pulpy, and 
grumous. One would certainly, judging by its general aspect, 
have called this a brain-like medullary cancer; and yet it had 
essentially the same microscopic characters as the tumours I first 
examined from the same patient: only, the narrow, elongated, 
caudate cells were very generally filled with minute shining mole- 
cules, as if from fatty degeneration connected with the protrusion 
and partial sloughing of the mass. Unfortunately, no examination 
of the body was made after death, and it could only be guessed, 
from the absence of emaciation, and of all other indication of 
general loss of health, that no similar disease existed in internal 
organs. 

In another case of the same kind, I assisted Mr. Stanley in May 
1848, in the removal of a tumour from the shoulder of a gentle- 
man 28 years old. It had been growing under the deltoid for six 
months, was loosely connected with the surrounding parts, and was 
about three inches in diameter. It had the general aspect of a 
common fibrous tumour: firm, tough, white, traversed with irregu- 
lar bands. It was easily and completely removed, but was not 
examined with the microscope. The wound of the operation healed 
well; but, two months afterwards, a second tumour appeared 
under the cicatrix. This was removed with some of the adjacent 
muscles, and other tissues. It was like the first, only less tough, 
and more lobed, and elastic; but under the microscope, instead 
of appearing fibrous, it was found to be composed almost entirely 
of elongated and caudate nucleated cells, very like those described 
in the last case, and mixed with free nuclei, and granular matter. 

In March 1849, a third tumour was removed from the same 
part, which had been noticed two months, and again presented the 
same character; it was indeed greyer, and less firm, and more 
shining and succulent on its cut surfaces, but the differences to 
the naked eye were not great, and the microscopic structure was 
the very same as in the former instance. 

In October 1849, another tumour had formed, and, after it had 
resisted various methods of treatment, Mr. Stanley removed it, by 
a fourth operation, in December. This had again the same 
character. 

In the course of 1850 a fifth tumour appeared in the same part, 
and this, after growing slowly for an uncertain time, ceased to 
increase, and has now been for a long time stationary, without in 
any way interfering with the patient’s health. He is pursuing an 
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active occupation, and, but for the tumour, might be thought a 
healthy man. . 

In a third case, Mr. Syme removed, in 1839, a tumour which, 
without any known cause, had been growing for a year, over the 
anterior part of the first right’rib of a gentleman 48 years old. 
Two years after the operation, another tumour appeared in or 
near the same part, and was removed by Mr. Syme in 1843. A 
third was removed’by him in 1847; and a fourth in 1849, After 
another distinct interval of apparent health, a fifth tumour ap- 
peared, and grew quickly, and was removed by the same gentleman 
in 1851. In one of these, an account of which was published by 
Mr. Syme, Dr. Hughes Bennett found microscopic structures similar 
to those of the fibro-plastic tumours of Lebert ; * similar, therefore, 
I have no doubt, to those described above. The patient recovered 
from the last operation, as from all the previous ones, quickly and 
favourably; but the wound had scarcely healed when two more 
tumours appeared beneath the scar, like the preceding ones, except 
in that they grew more rapidly. 

One of these tumours was so firmly fixed at the clavicle that no 
further operation could be recommended. In six months’ growth 
the tumours, at first distinct, had formed a single mass, deeply 
lobed, of oval form, measuring a foot in one direction, and about 
ten inches in the other. It covered, and felt as if tightly fixed to, 
the middle half of the clavicle, and thence extended downwards 
over the chest, and outwards towards the axilla. It felt heavy, 
firm, tense, and elastic. The skin, thinly stretched over it, and by 
its tension appearing as if adherent, was generally florid, but in 
some parts livid, and over the most prominent lobes ulcerated; 
but the principal ulcers were superficial, covered with healthy- 
looking granulations, discharging thick pus, having no cancerous 
or other specific character: only one of them had a thin slough. 
Such were the characters of the disease when I saw it in February 
1852, and it was very striking, as evincing one of the contrasts 
between this form of tumour and any rapidly-growing ulcerated 
cancer, that the patient’s general health was scarcely affected. He 
was still a florid sturdy man; and he fed, slept, talked, and moved 
about as a man in health might do. He suffered scarcely any 
pain; but, within the last month, the ulcerated surface of the 
tumour had bled severely. The tumour was now submitted to 
compression, with Dr. Neil Arnott’s apparatus; and with some 

* Monthly Journal of Medical Science, vol. x. p. 194. Probably this refers to the 


elongated ceils alone. I have not, in any of these tumours, found the a many-nu- 
cleated cells which occur in most of the tumours named fibro-plastic by M. Lebert. 
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advantage, inasmuch as its growth was retarded, and the hzmor- 
rhage was prevented, so long as the pressure was maintained. 
Twice, however, on the instant of removing the apparatus, I saw 
arteries as large as the radial throw blood in a jet far from the 
trunk. The bleeding was in this respect such as I have never seen 
from the proper vessels of any other tumour, and was like that 
described as occurring in the first of these cases, 

It would be useless to tell, at any length, the later history of 
this case. The tumour increased constantly to the time of the 
patient’s death in July 1852; but, in the last two months, several 
small portions of it sloughed away, and it gradually shifted lower 
down on the chest, leaving the clavicular region, so that at the 
time of death it lay moveable on the muscles, and could be re- 
moved, ‘as a common fatty tumour might be,’ without dividing 
any important part: death seemed due to mere exhaustion, conse- 
quent on the discharge from the tumour, and the pain to which, 
as it extended farther into the axilla, it gave rise. Dr. Ross, to 
whom I am indebted for an account of the conclusion of the case, 
eould find no indication of disease in any internal organ. Only 
the tumour was allowed to be examined after death; and Dr. Ross 
wrote to me of it, in addition to the account of the absence of any 
deep connection or infiltration of adjacent tissues, that ‘its texture 
was pretty hard, like that of a fibrous tumour, but not nearly so 
dense or crisp as scirrhus. Itscarcely gave out any blood on being 
cut into; but here and there was to be seen, on the surface of a 
section, the open mouth of a vessel, just as in a section of liver. 


Fia. 80.* 





All the textures behind, forming the bed of the tumour, appeared 
quite healthy.’ 
A portion of the tumour, kindly sent to me by Dr. Ross, was, 


* Fig. 80, microscopic structures of the recurring fibroid tumour described above. 
ified 450 times. 
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after having lain in spirit, milk-white, firm, elastic, of very close 
texture, breaking and tearing with a coarse fibrous grain. It had, 
most nearly, the aspect of a very firm fibro-cellular tumour altered 
by spirit. When scraped it yielded little or no fluid, but white 
shreds, in which, together with much that looked like withered 
tissue or débris, there were abundant slender awn-shaped cor- 
puscles, such as are sketched in fig. 80. They looked dry and 
shrivelled, containing no distinct nuclei, but minute shining par- 
ticles, as if themselves were outgrown nuclei. With these, also, 
were numerous broader and shorter corpuscles, of the same general 
aspect, but enclosing oval nuclei; and yet more numerous smaller 
bodies, like shrivelled, oval, elongated, free nuclei, dotted, and 
containing minute shining particles. The whole mass appeared 
made up of corpuscles of these various shapes, irregularly or 
lineally imbedded in a substance that was nearly structureless or 
imperfectly fibrillated. Only in a few places, perhaps in the 
partitions of the lobes, there was a very small quantity of fine 
connective tissue. 

I think there can be no doubt that this case was essentially of 
the same kind as the former two; and the constancy of their 
peculiarities in both history and structure appears sufficient to 
justify the placing them in a separate group and under a separate 
title. But these are not the only cases to be cited. 

Professor Gluge has given a good general account of the history 
of such tumours as these, as examples of the forms transitional to 
cancer. He names them ‘albuminous sarcoma;’ a term one hears 
frequently used, without, perhaps, any clear meaning; yet gene- 
rally, I think, with the suspicion that the growths to which it is 
applied are not wholly innocent. Among the cases which he cites, 
one coincides exactly with those I have detailed. A major, 45 
years old, fell from his horse, in 1843. Six or seven weeks after- 
wards, a tumour appeared over his scapula. It was removed, but 
after some months returned. Between 1843 and 1848, four such 
tumours were removed from the same part. In 1848, the patient 
was under the care of M. Seutin, who removed the fifth tumour; 
and Gluge’s description of this, including the expression that in 
colour and consistence it was like the muscular tissue of the in- 
testinal canal, leaves little doubt that it was like the less firm of 
the specimens that I have been describing. In the last of these 
five operations, and in one previously, the removal of the tumour 
was followed by free cauterization of the wound; yet the last 
account published by Professor Gluge was, that in April 1849, a 
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sixth tumour had appeared in the same paft; and he has informed 
me by letter that in 1850 the patient died. 

Lastly, a case which, in its conclusion, is the most instructive of 
all that have been recorded, is related by Dr. Douglas Maclagan.* 

A girl, 22 years old, had a tumour, of three years’ growth, on 
the left lumbar region, about an inch from the spine. In 1832, 
it was about as large as a Jargonelle pear, firm, but elastic and 
moveable, and below it was a portion of indurated skin. The 
tumour and diseased skin were removed, and the former ‘ possessed. 
most of the characters of a simple fibrous tumour.’ After about 
twelve months the disease .returned in the scar. Three little 
tumours formed, and these, with the scar, were removed freely, in 
February 1834. ‘The extirpated mass bore a striking resemblance 
to that previously removed.’ Between twelve and eighteen months 
later, a third growth appeared, which, after increasing for a year 
and a half, was removed. ‘It had the same elastic feel and fibrous 
appearance ; and the semi-transparent pinkish grey colour was the 
same as in the original tumour.’ In March 1857, Dr. Maclagan 
sent me a portion of another tumour cut out from the same place 
in this patient, by Mr. Spence. ‘The specimen presented to the 
naked eye exactly the same appearance which the former tumours 
did.’ On micrescopic examination it was exactly after the type of 
the recurrent fibroid tumours, and in naked-eye appearance just 
like the others that I have seen. Dr. Maclagan kindly writes me, 
‘that at the present time (November 1862, thirty years after the 
removal of the first tumour) she is in perfect health, and daily 
follows her avocation as alaundress. Since 1857 there has been no 
further recurrence of the tumour.’ 

Dr. Maclagan has added the account of another case, in which 
the essential features were quite similar; and another, which I 
believe must be referred to this group, is accurately described and 
figured by Dr. Hughes Bennett. 

During the past ten years the literature of these recurring fibroid 
tumours has received considerable additions by the publication in 
various quarters of numerous cases which have fallen under the 
notice of different surgeons. To some of these it may be conve- 
nient to give the references. Mr. Birkett in Guy’s Hospital Reporte, 
Ser. iii. vol. iv.; Mr. Hutchinson, Med. T. and Gaz. August 20, 
1853; Billroth, Virchow’s Archiv, B. viii. 1855; Verneuial, Mem. 
de la Soc. de Biologie, 1855; Mr. Callender, Trans. Path. Soc. 


¢  * Edinburgh Medical and Surgical Journal, vol. xlviii. 1837. 
7 On Cancerous and Cancroid Growths, p. 87. 
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vol. ix. p. 327; Dr. Roberts, Beale’s Archives, October 1861; 
Mr. Annandale, Edin. Med. Jal. p. 432, 1862; Mr. C. Heath and 
Mr. Hulke, Med. T. and Gaz. Nov. 18, 1862, 
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Dr. Hughes Bennett* has given the name of Fibro-nucleated to 
certain tumours, first described by himself, of which I think that 
future investigations will prove a very near affinity with those 
which I have been considering. They are, indeed, of so rare 
occurrence, that we cannot as yet be sure of many things con- 
cerning them; but their most usual characters seem to be, as 
assigned by Dr. Bennett, a general resemblance to the fibrous 
tumours; a tendency to return in the part from which one has 
been excised; an absence of disposition to affect lymphatics or 
more distant parts; and a texture ‘consisting of filaments infil- 
trated with oval nuclei.’ The first three characters are repetitions 
of those belonging to the recurring fibroid tumours; the last is 
not so; and yet the difference of structure is such as may consist 
with a very near natural relationship. For, as we have seen, both 
cells tending to elongate and attenuate themselves into filaments, 
and nuclei imbedded in a simple or filamentous blastema, are 
equally forms through which fibro-cellular or fibrous tissue may be 
developed (see p. 138, &c.). And thus it may be that, in these two 
groups of tumours, the similarly contrasted forms of elemental 
structure may be nearly related, in that both alike represent 
persistently imperfect developments of fibrous masses. 

However this may be, the history of these cases is important, 
especially because, like the last described, they seem to occupy a 
kind of middle ground between innocent and malignant tumours, 
They are among the diseases which are often spoken of as ‘semi- 
malignant,’ ‘locally malignant,’ or ‘less malignant than cancer :’ 
terms which are generally used in relation to what are deemed ex- 
ceptional cases, but which may appear to have a real-meaning if 
ever we can apply them to well-defined groups of tumours. 

The most characteristic of the cases described by Dr. Hughes 
Bennett was that of a lady 25 years old, from whom, when she 
was 18, a tumour of four years’ growth was removed from the left 
thigh, nearly in front of the great trochanter. After its removal 
there remained a small hard knot in the scar; but no change ensued 


* On Canceronus and Caneroid Growths, p. 176, &e. 
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in this for six years. Then it began to enlarge and increase, and in a 
year increased to the size of a small almond-nut. It was super- 
ficial, quite moveable, and intimately adherent to the skin. It was 
hard and dense; and its cut surface was smooth, slightly yellowish, 
and yielded no juice on pressure. It appeared to consist of fine 
filaments, among which oval bodies, like nuclei with nucleoli, were 
everywhere infiltrated. Here and there large oval rings appeared, 
marked by converging irregular lines, and, in a few places, oval 
spaces surrounded with concentric marks, like sections of gland- 
ducts. 

The only well-marked case that I have yet seen was that of a 
boy, 10 years old, on the palmar aspect of whose fore arm a small 
indentation was noticed at birth. This part was slightly wounded 
when he was two years old, and from that time a tumour began 
to grow. When he was four, the tumour was removed (of course 
completely) by Mr. Sands Cox, but the wound did not heal before 
another growth appeared. This increased at first slowly, but at 
last quickly ; and when the boy came under my care, it formed an 
oval swelling rising to nearly an inch and a half above the sur- 
rounding skin, and measuring from three to three and a half inches 
in its diameters. The skin over it was very thin, adherent, tense, and 
florid, and at the centre ulcerated, and superficially scabbed ; the 
ulcerated surface was granulated, like one slowly healing. The 
mass felt firm and elastic, and, at its borders, very tough, like the 
tissue of a cicatrix; little cord-like branching processes extended 
from its borders outwards in the deeper substance of the cutis; 
and above the principal mass another, like a small flattened 
induration of the skin, was felt. The growth was not painful, 
and the general health appeared good. Some axillary glands 
were slightly enlarged. , 

I removed the whole disease, with all the surrounding skin that 
appeared in any way unhealthy, and large portions of the fascia of 
the fore arm and of the intermuscular septa, to which the base of 
the growth adhered intimately, and which were indurated and 
thickened. The wound very slowly healed; the enlargement of 
the axillary glands subsided; and the patient remains well to this 
time, twelve years-since the operation. 

The tumour was intimately adherent to all the parts adjacent to 
it, yet was distinct and separable from them. Its section was 
smooth and shining, of stone-grey colour, shaded with yellowish 
tints. It was lobed; but in its several lobes was uniform, and with 
no appearance of fibrous or other structure; but intersected irre- 
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gularly by white and buff-yellow branching lines, where the 
microscope found a fatty degeneration of the tissue. In texture 
the tumour was firm, but easily breaking and splitting in layers, 
shell-like: with the microscope it appeared to be composed of two 
materials; namely, nuclei, and a sparing granular or molecular 
substance, in which they were imbedded. These, as sketched in 
fig. 81, were so like those repre- Fie. 81.* 

sented by Dr. Bennett, as to leave 
little doubt of the similarity of the 
two cases; only there was here less 
appearance of fibrous structure, 
and less of texture like that of 
the glands. The nuclei were, ge- 
nerally, of regular elongated 
oval shape, from ;s45 to gysq of 
an inch in length, and generally 
bi-nucleolated ; comparatively few 
were broader, or reniform, or irregular. They were very thick-set 
in a molecular basis-substance, and in many parts (perhaps in all 
that were not disturbed) they appeared as if arranged in overlay- 
ing double or triple rows, which radiated to a distance from some 
point, or from some space of round or elongated oval form. 
These spaces, if they were such, appeared full of molecular 
matter. 

It would be wrong to endeavour to draw many conclusions from 
so small experience as yet exists on these tumours. I will only 
express or repeat my belief (which fully concurs with what Dr. 
Bennett has stated) that these are examples of a form of tumour 
different from any others yet classified; and that they will be 
found most nearly related to the recurring fibroid tumours. 





* Fig 81, a, nuclei; s, nucleated structure of the tumour described above. «a mag- 
nifled 450 times ; 5 about 260 times. 
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LECTURE XXX. 


SCIRRHOUS OR HARD CANCER, 


PART I.—ANATOMY. 


Tue foregoing lectures on tumours have comprised the histories of 
the Innocent and the Recurrent Tumovrs; and in the first of them 
I related the characters generally appertaining to the MALIGNANT 
Tumours, or CANCERS, which it now remains to describe. 

For an account of this class of tumours it will, I hope, suffice 
if, after reference to the first of these lectures, I describe, in order, 
each of the chief forms in which cancers occur, and then gather 
such conclusions as may be drawn respecting the general pathology 
of the whole class, and the relations of the several forms to each 
other, and to other tumours. 

The chief forms of cancer are named severally Scirrhous, 
Medullary, Epithelial, Colloid, Osteoid, Melanotic, Villous and 
Hematoid. These, at least, are the names most frequently applied 
to them. The degrees of difference between the diseases to which 
they are severally applied are not nearly equal; and, probably, 
under certain of them, two or more diseases are included which 
are sufficiently different to justify their separation with distinct 
names. But these are points which, haying just mentioned, I may 
leave to be discussed in the account of each form of cancer, or in 
the concluding lectures. 

First, I will speak of Scirrhous or Hard Cancer. 

Being both more frequent and more obvious than any other form 
of cancer, this was, to the beginning of the present century, the 
type and chief example of the disease; and so, in regard to its 
physiology, and-many particulars of its structure, it may still 
remain. It has received many names,” such as scirrhus, scirrhoma, 
and others, expressing that hardness of texture which is its dis- 
tinctive and especial characteristic; or such as Carcinoma reticu- 


* Enumerated by Dr. Walshe: On Cancer, p 10. 
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lare, implying certain minute peculiarities of structure, I believe, 
however, that these peculiarities are too inconstant and accidental 
to justify the division that they suggest: I will therefore include 
them all under the name of Scirrhous or Hard Cancer; and will 
use these terms for all stages of the disease, avoiding that which 
seems always a confusing distinction in which, before ulceration, 
the disease is called Scirrhus, and after it, Cancer. 

I will describe the Scirrhous Cancer, first, as it occurs in the 
breast, because here tlie disease is far more frequent than in any 
other part, and presents, openly, most of its varieties of appearance 
according to its successive stages, and the accidents to which it is 
exposed. 

The scirrhous or hard cancers in the breast are very far from 
being so uniform that they may be briefly described. I believe 
that they are always primary cancers; always infiltrations; and 

- almost always seated, in the first instance, in some part of the 
mammary gland; but, when we compare their other characters in 
any large number of specimens, we find in them many and great 
diversities. Probably, therefore, it will be best if I describe first 
and chiefly the ordinary characters of the disease; the form in 
which it is most frequently seen, when it has not been changed by 
softening, ulceration, or any other morbid process. I can then 
add to this description, by way of comparison, some accounts of 
the principal deviations from the more usual form; and, in the 
next part of the lecture, can give the history of the changes that 
ensue in the progress of hard cancers towards destruction, or in 
their much rarer regress. 

Most frequently, the scirrhous cancer of the breast appears as a 
hard mass occupying the place of the mammary gland, or of some 
portion of it. In the cases I have collected it has not been more 
frequent in one breast than in the other. It is least frequent at 
or near the inner margin of the mammary gland; but with this 
reservation, it is not more frequent in one than in another part of 
the gland, or in any part than in the whole. 

While part of the gland.is cancerous, the rest is, commonly, 
healthy; but, according to the age and condition of the patient, 
it may be more or less atrophied and withered; or access of fat 
may be accumulated round it; or it may contain numerous small 
cysts, or one or more large cysts, most confusing to the diagnosis ; 
or, more rarely, it may be the seat of mammary glandular tumour 
(p. 554), or of some morbid change of structure. As yet, however, 
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I believe, no connection can be traced between any of these 
conditions and the growth of cancer, unless it be that it is 
peculiarly apt to happen in breasts that are being defectively 
nourished. 

The hardness of the cancer, as compared with that of other 
tumours, is in most cases extreme: it is about equal to that of a 
lump of fibrous cartilaye, and is associated with a corresponding 
rigidity, weight, and inelasticity. Cases, however, are not unfre- 
quent, especially when the cancer grows quickly, in which the 
mass is less hard,—very firm rather than hard,—about as flexible 
and elastic as the body of an unimpregnated uterus. 

The size of a hard cancer is seldom very great. In most cases, 
it is rather smaller than the part of the gland which it occupies 
was in the healthy state; so that, e.g., if half a mammary gland 
become cancerous, and half remain healthy, the latter may be two 
or three times larger than the former; or, if the whole gland 
become cancerous, it may be reduced to less than half its natural - 
size. The exceptions to this diminution in the size of the can- 
cerous gland are, I believe, in cases of very rapid growth, in which 
the cancer-material seems to be added more rapidly than the 
materials of the gland can be removed. 

The shape of the hard cancer, also, depends chiefly on the part 
of the gland that it affects. Generally, it may be said that when 
the cancer does not extend beyond the limits of the gland, it does 
not much deviate from the shape of the affected part; only, it 
gathers-up, as it were, the gland-lobes into an irregular lump, in 
which their outline is not lost, but blunted. Hence, according to 
their seats, we may observe different shapes of hard cancers of the 
breast. At the anterior surface of the gland it is usually convex 
or obliquely shelving ; -at the posterior surface it is flat or slightly 
concave, resting on the pectoral muscle; in the middle, or thick 
substance, of the gland it is commonly rounded and coarsely 
tuberous, knotted, or branched; at the borders it is often discoid, 
or else is peculiarly apt to extend from them in a mass reaching 
to the adjacent skin (fig. 82); and when the whole gland is 
affected, the cancer has commonly a low conical shape, or is limpet- 
shaped, with the nipple set on the top of the cone (fig. aa 


* The terms ‘ramose,’ ‘tuberous,’ and ‘infiltrated,’ have been applied to s the 
hard cancers, according to their sha apes i but at present the shape appears so little 
connected with any other character 0 disease,—it seems so nearly accidental,— 
that it cannot well be adopted for a ptt of wrens appellation. Moreover, there 
is no reason for especially calling the cancers that affect the whole gland, infiltrated ; 
for all the hard cancers of the breast are infiltrations in less or more of its stracture. 
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From any such cancerous lump, processes, like crooked, gnarled, 
and knotted branches, may extend outwards in correspondence 
with the outlying lobes or processes of the gland. But shapes 

Fira, 82.* 





like these are comparatively rare; and scarcely less so are the 
instances in which portions of the gland, after becoming cancerous, 
are detached from the chief mass; or those in which, in the same 
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gland, more than one cancer forms at the same time. Such cases 
do, however, happen; and I have known the smaller detached 
cancers nearly escape removal in operations. 

As we dissect towards the surface of a hard cancer, especially 
of one of which the growth is not very rapid, we may observe that 
relation of the tissues around it which is so characteristic: I 
mean, their contraction towards it, and their progressive absorp~ 
tion. It is as if, in its progress, the cancer were always growing 
more and more dense, by the contraction and compacting of its 
substance, and by the absorption of the tissues it involves; and as 
if, in this concentric contraction, it drew all parts towards itself. 
To this it is due, that, even from the first, and when it is yet very 
small, a hard cancer in the breast feels as if it could only be moved 
with the gland around it; it does not slide or roll under the finger 

* Fig. 82. Section of a hard cancer, ue from a border-lobe of the mammary 
—_ nes superjacent skin, and affecting both these and the intervening tissues. 


_t Fig. 88. Section of a hard eancer of a whole mammary gland. Half the natural 
81ze. 
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as a mammary glandular tumour does. To this, also, is due the 
slight dimpling of the skin over the nearest adjacent part of the 
cancer, even long before the two have become adherent; and to 
this we must ascribe the more numerous depressions, seaming and 
wrinkling the surface of the breast, and making it appear lobed, 
when, in a case of cancer occupying the whole of a large and fat 
breast, many parts of the skin are drawn inwards. To the con- 
tinuance of this contraction and absorption, also, are due the 
sinking-down of the retracted nipple, and the uplifting of the su- 
perficial fibres of the great pectoral muscle; and then, the deeper 
furrowing and the adhesion of the sunken skin or nipple, and the 
firm conjunction of the pectoral muscle with the deepest portion of 
the cancer. 

Sometimes one finds bands of tough tissue extending from the 
retracted parts of the skin to the surface of the cancer. These 
are commonly supposed to be always cancerous, — ‘claws,’ or 
outrunners from the cancer; but the supposition is only sometimes 
true; they often consist of only the connective tissue between the 
lobes of the subcutaneous fat, condensed and hardened. 

A scirrhous cancer in the breast has no distinct or separable 
capsule of connective tissue investing it: the proper tissues of the 
breast, that are in contact with its surface, adhere to it very inti- 
mately; and the more so, the more slowly it has grown. The 
general boundary between them is, indeed, distinct to the sight; 
yet it is not easy to dissect out the cancer; and, at certain parts, 
it is evident that the tissues around the cancer are continuous with 
some of those within it. Especially, we can often see that the 
lactiferous ducts pass, from the nipple, or some healthy portion of 
the gland, right into the substance of the cancer. 

When we cut through an ordinary hard cancer of the breast, 
such as I am chiefly describing, the surface of the section becomes 
at once, or in a few minutes, slightly concave. This is a very 
characteristic appearance, though not a constant one: I know no 
other tumour that presents it. In all others, I think, the surface 
of the section either rises, and becomes slightly convex, especially 
at its borders, or remains exactly level. In well-marked hard 
cancer, the cut surface becomes concave, sinking-in towards its 
centre, through the persistence, I suppose, of that tendency to con- 
traction, to which, during life, we have to ascribe the traction of the 
surrounding tissues, and which is now no longer resisted by them. 

The cancer seldom appears, on its cut surface, divided into lobes: 
it is one mass, variously marked, perbaps, but not partitioned ; 
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neither has it any distinct grain or fibrous plan of structure; its 
toughness and tenacity are complete, and in every direction equal. 
It has, generally, a pale greyish colour, and is glossy, and half- 
translucent; often it is slightly tinged with a dim purple hue, or, 
in acute cases, may be more deeply and more darkly suffused. 
Very often, too, its greyish basis is marked with brighter whitish 
lines, like interlacing bundles of short straight fibres, and with 
minuter ochre-yellow lines, or small yellow spots, and with various 
transverse and oblique sections of ducts. 

The explanation of these various appearances, and of the minuter 
characters of the cancer, can be understood only by recollecting 
(what all the foregoing description will have implied), that the 
cancerous mass is composed not only of structures proper to the 
cancer, but of more or less of the tissues of the mammary gland, 
or other parts, among which the cancer-structures are inserted. 
And the differences implied in the words ‘more or less,’ may be 
considered as explaining many of the differences of appearances 
that hard cancers present. 

The consideration of the influence of cancer-formations on the 
tissues that they occupy belongs, more properly, to the general 
pathology of the disease; but I must here just refer to the main 
facts concerning it. 

As I have said, the formation of a scirrhous cancer of the breast 
consists in the production of peculiar structures—cancer-cells and 
others—in the interstices of the proper tissue of the part (see 
fig. 84 p. 595). Virchow* has fairly likened it, so far as the re- 
lation of the new and old materials is concerned, to the condition 
of pneumonia in a lobule of the lung, in which the lymph is 
situated among the natural textures, so as to be thoroughly mixed- 
up with them, and to form one mass with them. 

Thus, then, we have, in any such cancer of the breast, a mixture 
of cancer-substance and breast-substance. But among many 
cancers we should find many diversities in the proportions of these 
two substances, which diversities are determined, first, by the 
original proportions in which the two substances are mingled ; and, 
secondly, by the degrees of wasting, and other changes, that may 
occur in either or both of them. For example, a large quantity 
of cancer-substance may occupy so small a portion of the gland, 
that this portion, spread out as it is in the substance of the cancer, 
may be scarcely discernible, and the cancer may look like a 


* In his Archiv, B, i. p. 96, 
. QQ 
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completely isolated tumour; or, on the other hand, the whole of an 
atrophied gland may be condensed within a comparatively small 
cancer. 

Moreover, after the original proportions of the two substances 
are determined, they may not remain the same; for their subse- 
quent proportions of increase or of decrease may be different. 
Generally, as the cancer-substance increases, so the involved 
structures of the breast diminish or become degenerate, till they 
can hardly be recognised, and the cancer is where the natural 
structure was: a complete ‘substitution,’ as M. Lebert names it, is 
thus accomplished. But the original tissues do not thus disappear 
at any given rate, or all in the same rate or order. The gland- 
lobules, I think, waste very early: I have never found them clearly 
marked within a hard cancer. The larger gland-ducts remain 
much longer; their cut orifices may be often seen on the section 
of the cancer, or they may be traced right into it from the nipple, 
or fragments of them may be found in microscopic examinations. 
The small gland-ducts, with their contents, often appear, in 
branching buff and yellow-ochre lines, imbedded in the substance 
of the cancer. The fat of the breast is commonly quickly wasted : 
we find sometimes portions of it encircled by the cancer, and 
sometimes its yellow tinge is diffused through parts of the cancer, 
as if they were thoroughly mingled: but both these appearances 
are limited to the superficial and more lately formed portions of 
the growth: they are always lost in the central and older parts. 
There is the same gradual disappearance of the elements of the 
skin when it is involved; so that we might say that the regular 
process in the formation of a cancer of the breast is, that as the 
cancer-substance increases, so the natural tissues involved by it 
degenerate and waste. I repeat, we might say this, if it were not 
for the fibrous tissue that intervenes among the lobes and ducts of 
the gland; for this seems either to waste more slowly than any 
other part, or to remain unchanged, or even in some cases to 
increase with the progress of the cancer. To these conditions of 
the fibrous tissue I shall again refer. 

Now, if to the progressive varieties that may arise, through these 
changes in the involved tissues of the breast, we add that parts of 
the proper cancer-substance may degenerate or waste, or may vary 
in their method of development, while other parts are merely 
increasing, we may apprehend, in some measure, the meaning of 
those great varieties of appearance which we find in any large 
series of cancers. They are mainly due tothe different modes and 
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measures in which the constituents of the cancer-substance and of 
the original tissues are, first, mingled together, and then increased, 
degenerated, or absorbed. 

After this necessary explanation, let me return to the descrip- 
tion of the mingled mass. We find, as I have said, in any ordinary 
cancer of the breast, a greyish basis, which contains the proper 
elements of the cancer, but which is or may be intersected by 
visible fibres, ducts and yellow lines or spots, which belong chiefly, 
or entirely, to the textures of the breast. One may usually press 
or scrape, from the cut surface of such a cancer, a pale greyish, 
thick, and turbid fluid, which is easily diffused through water, and 
is much more abundantly yielded when the cancer has been mace- 
rated for a day or two in water. It is not creamy, but rather like 
thick gruel, and is usually composed of a mixture of the proper 
cancer-substance, and of the softened tissues of the breast, and 
the contents of the blood-vessels and remaining gland-ducts. It 
is called the ‘ Cancer-Juice,’ and what is left after it is expressed, 
is called the ‘Stroma’ of the cancer (see, further, p. 601). I 
should state, however, that about the central and deeper parts, or 
sometimes in the whole masses of the hardest cancers, no such 
fluid can be obtained; they yield, to pressure or scraping, only a 
small quantity of yellowish fluid, like turbid serum. 


The remaining description of the hard cancer must be, chiefly, 
from its microscopic appearances. 

In very thin sections it is not difficult to see the infiltration, or 
insertion, of the cancer-substance in the interstices of the affected 
tissues. It may be most clearly seen in sections of any part of the skin 
recently invaded by the cancer, for here, in the meshes of the reticu- 
lated connective tissue, the cancer-particles Fic. 84.* 
are quite distinct, filling every interval, and 
not obscured by the débris of the gland- 
ducts and their contents. I am not aware 
of any more orderly plan of arrangement 
of the materials of the cancer than that 
which may be expressed by saying that 
they fill the interstices of whatever tissue 
they may lie in. They may either expand 
these interstices, when they accumulate 
quickly and abundantly, or, when they 





* Fig. 84. Cancer-cells filling interstices among the bundles of the connective 
tissue, in the skin of a breast. Magnified about 200 times. 
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shrivel and degenerate, they may allow the tissues to collapse or 
contract. 

The elementary structures of the cancer-substance, thus infiltrated 
in the breast, are chiefly two: namely (1), certain cells and other 
corpuscles; and (2) a fluid or solid blastema, or nearly homogeneous 
substance, in which these lie imbedded, We may study these, 
but, it must be admitted, in some confusion and uncertainty, in the 
material obtained by the pressure from the cancer. 

The blastema, or intercellular substance, presents, I believe, no 
peculiar features. As obtained by pressure, it is made very 
impure by the admixture of blood and other fluids; and it would 
be unsafe to describe it more minutely than as a pellucid or dimly 
granular substance, which in certain cases, yet I think rarely, 
assumes an appearance of fibrous texture. The corpuscles of hard 
cancer are chiefly nucleated cells. In ordinary cases, and where 
the cancer has not been deflected from its normal course, their 
characters are constant and peculiar, and may be described as for 
the types of ‘ cancer-cells’ (fig. 85). 


Fig, 85.* 





In shape they are various. Usually a large majority are broadly 
oval, or nearly round: in some specimens, indeed, all may have 
these forms; but, in other specimens, though these prevail, yet 
many cells have orfe or more angles, or out-drawn processes, and 
some are pyriform, some fusiform, some reniform, some nearly 
lanceolate. 

It would be useless to describe all the shapes that may be found, 
for we can, at present, neither explain them, nor connect them 
with any corresponding differences in the general structure or 
history of the cancers in which they severally occur. But we may 
observe, as Bruch and others have done, on this multiformity as a 
feature of malignant structures: I know no innocent tumours, 
except the cartilaginous, in which it is imitated. 

In size, the hard cancer-cells range from 74,5 of an inch to 75, 


* Fig, 86. Cells and free nuclei of scirrhous cancer: from breasts. Magnified 
about 600 times. 


longer quite colourless, but very lightly greyish or yellowish. The 
cell-wall is, if it can be seen at all, peculiarly thin and delicate: 
but it is often impossible to discern any; and my belief is, that the 
cancer-cells are often only cell-shaped masses of some soft though 
tenacious substance, within which are nuclei. 

The nuclei in hard cancers are more constant in their appear- 
ances than the cells, and, I think, are even more characteristic. 
They are always comparatively large, having an average long 
diameter of about 5;'55 of an inch, and varying from this size 
much less than the cells do from theirs. They are regular, oval, 
or nearly round, clear, well-defined, scarcely altered by com- 
mencing decomposition, or by water, or any moderately diluted 
test substance. A single nucleus is usually contained in each 
cell; two nuclei in acell are frequently found, but not in all speci- 
mens of hard cancer; more than two are rare: when more than 
one are found in a cell, they are generally smaller than those that 
are single. 

Among the materials of a hard cancer, a certain number of free 
nuclei are usually found. It may be difficult to prove that these 
have not escaped from cells during the examination: but I think 
they are naturally free nuclei; for they are often larger than those 
contained in cells, and they sometimes deviate from the common 
shape, after methods which are more often noticed among the 
corpuscles of medullary cancers, and which will be more fully 
described in the next lecture. 

Each nucleus has one, two, or rarely more, nucleoli, which, like 
itself, are large in comparison with the ordinary proportion be- 
tween nucleoli and cells, and are peculiarly bright and well- 
defined. 

_ These seem to be the normal elements of hard cancer; and 
such as we find them in the breast, such are they, but less 
mingled and confused with other forms, in the hard cancers of 
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the skin, the bones, and other organs. Indeed, these characters 
are so nearly constant and so peculiar, that an experienced 
microscopist can very rarely hesitate in forming upon them a 
diagnosis of the cancerous nature of any tumour in which they are 
observed. 

But it would seem as if hard cancer seldom long maintained an 
undisturbed course; for we seldom find these structures, without 
finding also cells mingled with them, in which degeneration or 
disease has taken place. Some of them are withered (fig. 86); 
some contain minute oily particles; some 
are completely filled with such particles, 

: or are transformed into granule masses (fig. 
BEN Xx OAs 87); and with these we always find abun- 
we i Mes dant molecular and granular matter, in 
ke Jeg "SFr ® which, as in the débris of cells, the nuclei 
lie loose. This débris, too, let me add, is 
always increased when the cancer is kept for a day or two before 
examination, and when water acts upon it, The loss of clearness 
by the cancer=cell, of which I have already spoken 
(p. 597), is only the first of a series of changes, in the 
caurse of which the material of the cells breaks up 
into molecular and amorphous débris : fragments of it 
may hang about the nuclei; but, finally, the cells are 
completely disintegrated, and the nuclei, comparatively 
unchanged, are set free. 

Among the tissues of the breast itself which are in- 
dees, volved by the cancer, the gland lobes, I have already 

MY said, are quickly removed; but their débris may con- 
>” tribute to the molecular matter which is mingled with 
the proper corpuscles of the cancer. 

The larger gland ducts, involved in the cancer, 
often appear thickened; and their contents, which are 
usually a thick, turbid, greasy fluid, present abundant 
granule-masses, withered cells like epithelial cells of 
ducts, fragments of membrane, free nuclei shrivelled and deformed, 
molecular and granular matter: all these being, I suppose, their 
natural contents, degenerate and disintegrated. 

But the more remarkable and characteristic appearances are 
produced chiefly or in great part by the smaller gland-ducts, and 
the fibrous-tissue inclosed in the cancer. The former chiefly 


& 86.* 








* Fig. 86, Withered hard cancer-cells, with débris. 
+ Fig. 87. Hard cancer-cells, showing the progress of fatty degeneration. 
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constitute that which has been named ‘the reticulum’ of hard 
cancer, and which has suggested the name of Carcinoma reticulare 
for the specimens in which it is well seen.* 

The most usual appearances of what is now described as ‘ reti- 
culum ’ are two; and these may exist separately, or may coincide. 
In one, which is the most characteristic, and, indeed, the only one 
to which the name can apply, we see fine, branching, and variously 
interlacing and netted lines, of an opaque-white, buff, or ochre- 
yellow hue. They appear as if formed of thickly sprinkled dots. 
They traverse the very substance of the cancer; and it is im- 
portant to observe that when the cancer occupies but a small 
portion of the mammary gland, these netted lines are found only 
in that part of it which corresponds with the gland-substance. 

In the other and rarer form of what is also called ‘ reticulum,’ 
we find larger dots or small masses of ochre-yellow substance, 
such as are compared to seeds. These lie more widely scattered 
in the substance of the cancer, and may often be pressed from it, 
like the comedones, or retained white secretion from obstructed 
hair-follicles. 

I believe that these yellow ‘seed-like bodies,’ which are apt, if 
we examine them superficially, to be confounded with the dege- 
nerate contents of the larger ducts, are always small portions of 
the cancer degenerated and softened, or partially dried. We find 
in them abundant granule-cells and granule-masses, some entire, 
some in fragments; fragments, also, of granular and nebulous 
blastema (as it seems), and often of nucleated membrane; and 
these lie in molecular and granular matter diffused in liquid, with 
minute oil drops, and often with crystals of cholestearine. But 
‘with these products of complete degeneration, we may commonly 
find, also, cancer-cells, of which the great majority are either 
degenerate, filled with fatty matter, like granule-cells, or disinteg- 
rated; or else (when the substance is drier) shrivelled and dried 
up, like the lymph and pus corpuscles that we may find in 
chronic inflamed lymphatic glands (fig. 86, 87). 

Similar to these in their component structures are the larger 
masses of friable yellow substance, like tuberculous deposits, which 

* Under the name of Carcinoma reticulare, Miiller included many cancers that 
could not have been scirrhous or hard cancers. On this ground I think the name had 
better not be retained ; for, whatever tho ‘reticulum’ be formed by, it is too accidental 
to be considered a specific character, and is associated with too great diversities of 
other characters, to be used even arbitrarily, for the determination of a species. It is 
not even confined to cancers ; corresponding appearances may be found in fibro-cellu- 


e ala al fibro-nucleated, and probably several other tumours (see pp. 456, 491, 
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are rarely found in hard cancers; but are very frequent in the 
medullary cancers. 

Now, these appearances of yellow spots,—whether seed-like or 
in larger masses—are not exclusively found in the breast, or in 
glandular structures: they may be seen in any hard cancer, and 
are yet more frequent in soft cancers in all organs. But the fine 
branching and netted lines that compose the more characteristic 
reticulum are found, especially, in cancers of glandular organs: and 
in those of the breast I have so often found, among the products 
of degeneration in them, what appeared to be portions of withered 
ducts and epithelium, that I feel nearly sure that the essential 
characters of this reticulum, in the scirrhous cancers of the breast, 
are to be ascribed to the minuter lactiferous tubes which, involved 
in the cancerous infiltration, are now, with their contents, com- 
pressed, degenerate, and wasting.* 

Lastly, respecting the connective-tissue, involved in the 
cancer, the fate of this, I have said, appears different in different 
cases. We sometimes meet with a cancer of the breast which, 
having just involved the skin, shows us the interlacing bundles of 
cutaneous fibres spread out or expanded by the insertion of the 
cancer-structures among them (as in fig. 84). The skin in such a 
case appears thickened, and its section is glossy, grey and succu- 
lent, like that of hard cancer, but dimly marked with whitish 
fibrous bands. In other and more frequent cases the marks are 
absent; and the fibrous and elastic tissues of the skin are not to 
be found: we may presume that they have been absorbed as the 
cancer-structures increased. I think this removal of the fibrous 
and elastic tissues is the more frequent event, both in the skin and 
in the gland; yet in some of the hard cancers, and in the central 
hardest parts of others, the fibrous tissue of the gland—all that 
which encompasses the gland-tubes and becomes, proportionally, 
so abundant when the secreting structures waste—all appears to 
be even increased and condensed or indurated. 

Such cancers as these have been regarded as examples of a 
special form, named Carcinoma fibrosum, and the fibrous tissue 
found in them has been commonly considered as a proper cancerous 
structure, a result ef the fibrous development of the cancerous 
blastema. Now, I shall have to refer (p. 613) to certain genuine in- 
stances of fibrous hard cancer, as occurring especially in the ovaries ; 
and I would not deny that part of the cancerous material produced 


* We may compare them with a kind of black reticulum seen in cancers of the 
lungs or bronchial glands. 
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in a breast may be developed into fibrous tissue; but I am sure 
that in the large majority of cases, the fibrous tissue which is 
found in a cancer of the breast is only that which belonged to the 
breast itself, and which, involved in the cancer, may now be either 
wasted or increased. For the’ fibrous tissue in hard cancers of 
the breast is not like morbid or new tissue, nor like that which is 
found in really fibrous cancers, but is like the natural connective- 
tissue, either healthy or indurated and condensed. It is also gene- 
rally mixed with fibres of elastic tissues, such as are intermingled 
with the natural areolar tissue, but never, I think, occur among 
the proper constituents of cancer, and are very rare in even the 
more highly organised of the innocent tumours. I may add, in 
confirmation of this view of the nature and origin of the fibrous 
tissue in cancers of the breast, that when hard cancer occurs in 
organs which have little or no fibrous tissue—such as cancellous 
bone, the brain, the liver, or the lymphatic glands—it presents little 
or none of the same tissue: however hard it may be, it is formed 
almost entirely of corpuscles.” The difference in this respect is 
often, indeed, very striking between the hard cancer of the breast 
and that of the corresponding axillary glands. Both may be 
equally hard and manifestly identical in nature; yet, while the 
cancer of the breast may include abundant fibrous tissue, that in 
the glands may have scarcely a trace. 

I have dwelt the more on this point because the current method 
of describing all cancers as composed of a peculiar ‘stroma,’ the 
meshes of which are filled by a peculiar ‘cancer-juice,’ appears to 
me very deceptive, and often incorrect. The expressions, as they 
are commonly used, imply that the fibrous tissue or stroma, and 
the cells and other materials which form the juice, are alike proper 
and essential to the cancer. But I believe that in the large majority 
of cancers of the breast the only ‘stroma,’ the only substance that 
would remain, after removing all that is cancerous, would be the 
structures of the breast itself. And so, in other cancers, my 
belief is, that if we except the rare examples of the really fibrous, 


* See, respecting the hard cancer of the brain, a case well described by Dr. Redfern 
(Monthly Journ. Dec. 1860). I think all that Virchow, Lebert, and some others 
have written, is quite consistent with this view, though they seem to hesitate in ac- 
cepting it. 

ie it seem strange that in some hard cancers the fibrous tissue of the involved 
organ increases, while in others it is diminished, the strangeness may be made to 
seem less by the more glaring examples of difference among cancers of bones ;—from 
the eroding secondary hard cancers, in which the osseous tissue wholly disappears, 
to the medullary cancers, in which the osseous tissue increases commensurately with 
the cancer and grows-out into it ay a spongy skeleton or frame-work. 
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and osteoid cancers, to which I shall hereafter refer, there are few 
in which more than a very small quantity of fibrous tissue is 
formed. 


In the foregoing description I have had in view, almost exclu- 
sively, the forms of hard cancer which are most frequent in the 
breast; instances of the ordinary or typical characters of the 
disease. But as I said at the outset, the deviations from these 
medium forms are neither few nor inconsiderable, even though we 
do not count among them any of the varieties of appearance 
which are due to degeneration, or to disease of the cancerous 
structure, or to varying conditions in the parts about the mammary 
gland. 

And, first, varieties appear which may be referred to different 
degrees of activity or intensity of the disease. The examples 
which I have hitherto chiefly described might hold a middle place 
in a series at the opposite ends of which would be those of what 
have been sometimes called the ‘acute’ and the ‘chronic’ 
cancers.* 

The well-marked examples of the former kind are distinguished, 
not only by rapid progress, but by structure. They are scarcely 
to be called hard—they are, at the most, firm, tense, and elastic; 
and they may even, though not morbidly softened, present a 
deceptive feeling of fluctuation. Their cut surfaces do not 
become concave; they are succulent, and yield abundant fluid 
upon pressure; they are often suffused with vascularity, especially 
about their borders. The quantity of cancer-structure in them is 
very large, in proportion to the quantity of gland in which it has 
its seat. Hence +the section of an acute cancer appears more 
homogeneous, and its growth produces a manifest enlargement or 
swelling, the morbid material expanding the tissues around and 
involved within it. The surrounding tissues, also, are less closely 
connected with the cancer than they usually are, and it may appear 
like a distinct isolated tumour, rather than an infiltration. 

In all these conditions the acute scirrhous cancers approximate 
to the characters of medullary cancers; and perhaps the expres- 
sion is not unjust, that they are examples of an intermediate form 
of the disease. And the approximation is shown in some other 
characters, especially in their more rapid growth; in their usually 


* Most of the acute forms pias such as some call elastic cancers: most of the 
chronic would be classed as fibrous cancers those who adopt that term. ‘ Hyper- 
trophic’ and ‘ atrophic’ have also been applied to them as terms of contrast. 
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affecting those whose mean age is below that of the subjects of 
the harder and more chronic cancers; and in the signs of larger 
supply of blood. 

In the chronic hard cancers the opposites of all these characters 
are found. The cancerous mass is comparatively small; and, as 
time passes, it often seems to shrink and contract, rather than 
increase. It is intensely hard, knotted, and dry; the adjacent 
tissues appear tight-drawn to it, and firmly adherent; and on its 
cut surface, which usually appears deeply concave, it may show 
more of the increased and indurated fibrous tissue of the breast 
than of the proper cancer-substance. All the history of the 
chronic cancers accords with these signs of inactivity : they occur 
generally in those that are beyond the mean age; they are attended 
with no increase of vascularity; and if the skin becomes involved 
in one, it is only ruddy or palely livid at the very seat of ad- 
hesion. The tissues of the breast itself usually appear to suffer 
a corresponding atrophy; the gland commonly shrivels, and the 
skin becomes lax and wrinkled, or else is filled out with supera- 
bundant fat accumulating round the shrinking gland. 

Either of these forms of cancer may affect, in some cases, the 
whole gland; in others, only a portion of it. The characters 
of both are most marked when they occupy the whole gland, 
for now the enlargement attending the acute cancer, and the 
shrinking that accompanies the chronic, are most manifest. 

In general, the respective characters of the acute and the 
chronic cancer are consistent throughout all their course: yet 
cases are not rare in which a scirrhous cancer has shown all 
signs of rapid progress at the beginning of its career, but, after a 
time, has inexplicably retarded its course, and passed into a 
chronic state. Nor, on the other hand, are those rare in which 
patients are seen dying quickly, because a cancer, which has been 
slowly and almost imperceptibly progressive for several years, at 
length assumes the rapidity and destructiveness of an acute in- 
flammation. 


A second series of hard cancers, deviating from the usual forms, 
consists of cases in which the nipple and the skin or other tissues 
of the mammary gland are peculiarly affected. 

Commonly the hard cancer extends from the mammary gland 
to the nipple and areola, involving these as it may any other ad- 
jacent part. When seated at or near the centre of the gland, it 
commonly draws down the nipple, which descends as it were into 
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a round pit sunk below the general level of the breast. As it ex- 
tends, also, the cancer-structures deposited in the nipple make it 
hard, or very firm and elastic, inflexible and comparatively im- 
moveable, But the changes which thus usually occur later, or 
in a less degree than those in the gland, may commence or pre- 
dominate in the nipple or the areola. The former may be found 
quite hard and rigid; or, in the place of the latter, there may be 
a thin layer of hard cancerous substance, with a superficial ulcer, 
like an irregular excoriation, while the structures of the gland 
itself are yet healthy. 

In other cases, we find the skin over and about the mammary 
gland exceedingly affected. In a wide and constantly, though 
slowly widening area, the integuments become hard, thick, 
brawny, and almost inflexible. The surface of the skin is gene- 
rally florid or dusky with congestion of blood; and the orifices of 
its follicles appear enlarged, as if one saw it magnified,-—it looks 
like coarse leather. The portion thus affected has an irregular 
outline, beyond which cord-like off-shoots or isolated cancerous 
tubercles are sometimes seen, like those which are common as 
secondary formations. The mammary gland itself, in such cases, 
may be the seat of any ordinary form of hard cancer; but I think 
that at last it generally suffers atrophy, becoming, whether cancer- 
ous or not, more and more thin and dry, while the skin contracts, 
and is drawn tightly on the bony walls of the chest, and then 
becomes firmly fixed to them. 


I might add to the account of these deviations from the ordinary 
forms of cancer of the breast, notices of some others; but these 
may suffice, and if*it be remembered that each of these, as well 
as of the more common forms, is liable to change by the various 
degenerations and diseases of the cancer, enough will have been 
said to illustrate the exceeding multiformity in which the disease 
presents itself in the breast. Something, however, must be added 
respecting the characters of scirrhous cancers in other parts of the 
body; and from these I will select chiefly those parts in which it 
has the greatest surgical interest, or has received the least attention 
from morbid anatomists. 


In the Lympuatic Guianps, the scirrhous or hard cancer appears 
very frequently as a secondary disease; indeed there are few cases 
in which cancerous patients reach their average-of life without 
affection of the glands connected with the organ primarily diseased. 
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But, as a primary disease, scirrhous cancer of the lymphatic glands 
is very rare: the cancer which most commonly appears first in 
them is the medullary; especially, I think, that of the firmer 
kind.* A specimen is in the Museum of St. Bartholomew’s,t 
which shows well-marked scirrhous cancer in an inguinal gland. 
The gland is increased to an inch and a half in length, and, while 
retaining its natural shape, nearly the whole of its proper texture 
appears replaced by structures exactly resembling, in hardness 
and all other properties, the ordinary scirrhous cancer of the breast. 
It was removed by Mr. Lawrence from a lady, who remained 
well about three years after the operation, and in whom the 
disease then recurred in another inguinal gland, which was also 
removed, and presented the same characters. They were equally 
marked in the progress through destructive ulceration which 
ensued in a primary scirrhous cancer of the axillary glands, also 
observed by Mr. Lawrence. I believe I saw a third instance in 
some inguinal glands, which formed an exceedingly hard swelling 
in and below the groin; but I had no opportunity for minute 
examination of them. There was no probability, in any of these 
cases, that any other part was the seat of cancer before, or at the 
same time with, the lymphatic glands. 

Cases sometimes occur in which the disease in the glands may 
be so nearly coincident with that in the organ to which they are 
related, that we may believe the gland-cancer to be primary, 
though not alone. And sometimes the disease in the glands greatly 
preponderates over that in the organ, even though its primary 
seat was in the latter. A woman 60 years old, was some years ago 
in St. Bartholomew’s Hospital, in whose right breast there was a 
hard lump, less than a pea in size, which felt exactly like a hard 
cancerous tumour imbedded in the gland. This had existed un- 
changing for twenty years; and in the right axilla a cluster of 
lymphatic glands had been rapidly enlarging for twelve months, 
and now formed a great mass so uniformly hard, heavy, and 
nodular, as I have never seen formed by any glands but those 
affected with scirrhous cancer. The case is, however, imperfect, 
for the patient would submit to no operation, and there may 


* The Index will, I hope, in some measure correct the disadvantage, which is here 
evident, of separating the accounts of the different forms of cancer in the same organ. 
The disadvantage is, I think, more than compensated by the avoidance of confusion in 
the descriptions of the different forms; and in the Index the reader will find, under 
the title of each chief organ or tissue (so far as they are here described), the references 
to all the forms of cancer occurring in it. 

{ Series xxi, 2. 
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remain some doubt as to the nature of the small tumour in the 
breast. 

All these, however, are comparatively rare events. The ordinary 
course is, that after the scirrhous cancer has existed for a time, 
(the length of which seems at present quite uncertain), in the 
breast or any other organ, the lymphatic glands in and near the 
route from that organ towards the thoracic duct become the seats 
of similar disease. I shall speak elsewhere of the probable method 
of this extension of the cancer to the glands. Its effects are shown 
in a process which, in all essential characters, imitates that pre- 
ceding it in the organ primarily diseased. Usually the cancerous 
material is deposited, and its structures are formed, in the first 
instance, in separate portions of one or more glands. The separate 
formations appear as masses of very firm and hard whitish or 
greyish substance, of rounded shapes, imbedded in the glands, 
and contrasting strongly, as well in texture as in colour, with 
their healthy remaining portions. But, as the separate portions 
in each gland enlarge, they gradually coalesce till the whole 
natural structure of the gland is overwhelmed and replaced by the 
cancer. Similarly, the same changes ensuing at once in many 
glands, they form a large and still increasing cluster, and at length 
coalesce in one cancerous mass, in which their several outlines 
can hardly be discerned. 

The minute texture of the hard cancer of lymphatic glands 
differs, I believe, in nothing that is important from that already 
described in the cancer of the breast. Only, in microscopic ex~ 
aminations, we find the proper structure of the lymphatics, in the 
place of those of the mammary gland, mingled with the cells and 
other constituents of the cancer. Neither is there any essential 
difference in the mode of deposit of the cancerous material ; it is, 
in both alike, an infiltration, though circumscribed. 

Occasionally, it is said, (but I have never seen it,) the secondary 
cancer of the lymphatic glands is soft and medullary, while that 
of the organ primarily diseased is scirrhous. Very often, before 
becoming cancerous, the lymphatic glands enlarge without harden- 
ing,—through ‘simple irritation,’ as the expression is. From this 
condition they may subside after the removal of the primary 
cancer, or when corresponding ‘irritation’ in it is relieved. But 
the condition, whatever it may be, is probably not one of mere 
slight inflammation; for glands which may have thus subsided, or 
which have not been visibly affected, may become the sole or 
primary seats of recurrent cancer, even two or more years after 
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the removal of the primary disease. There seems to be a peculiar 
state of liability to cancer, long retained in lymphatic glands, 
sometimes testified by enlargement, but often not discernible 
except in its results. _ 

Scirrhous Cancer of the Sxin is another of the affections com- 
monly occurring secondarily, yet sometimes appearing as a primary 
disease. Its occurrence, when the disease extends continuously 
from the mammary gland, is already described. In a similar 
manner it may be found extending from lymphatic glands, or any 
other subcutaneous organ; and I have described (p. 604) how it 
sometimes precedes and surpasses in extent the scirrhous cancer 
of the breast. But its most frequent appearance, in connection 
with cancer of the breast, and that which is imitated when it 
occurs as a primary disease in other parts of the skin, is in 
tubercles or rounded hard masses. 

Such tubercles are generally grouped irregularly, but in con- 
stantly widening areas, about the primary disease in the breast; 
in other parts, and as primary cancers, they may be single or 
numerous. They are almost incompressibly hard, tough, circum- 
scribed masses or knots; they are usually of oval, flat, or biconvex 
form, or, when large, are tuberous or lobed; they are imbedded, 
as infiltrations of cancer-structures, in the exterior compact layer 
of the cutis. They are generally equally prominent above, and 
sunken beneath, the level of the surface of the skin; and this 
condition is commonly acquired as well by those which commence 
like little prominent papulz, as by those which at first appear 
like knots just subcutaneous. The skin covering them is thin, 
tense, and shining; it is usually of a deep ruddy pink colour, 
tending to purple or brownish-red, or it may seem tinged with 
brown, like a pigment mark. This change of colour extends a 
little beyond the border of the cancerous mass, and then quickly 
fades into the natural hue of the skin. Such cancers are moveable 
with, but not in, the surrounding skin, and even with it the 
mobility is very limited when they are large and deep. They 
may be found of various sizes; in circumscribed masses, ranging 
from such a size as can just be detected by the touch, to a diame- 
ter of two inches; or, when diffused in the skin, occupying it in 
an expansion of hardly limited extent. 

The minute structures, equally with the general characters, of 
the scirrhous cancers of the skin, are, in everything, conformed 
with those already described; and the characters of cancer-cells, 
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and their mode of disorderly insertion in the interstices of the 
natural tissues, are in no parts more distinct.* 

In general, I think, the scirrhous cancers of the skin have a 
chronic course, not painful, nor soon ulcerating; but, as primary 
diseases, they are too infrequent for a general history of them to 
be written at present. I have seen only four examples of them 
independent of previous cancer in other parts. In one of these 
the seat of disease was nearly the whole skin of the front of the 
left side of the chest of a woman 73 years old; in another, it was 
in the skin of the leg, in the form of cancerous tubercles about 
the knee, of a woman wt. 65; in another, an elderly man’s scalp 
had two large, hard, cancerous masses in it; in a fourth the 
disease was in the scrotum of a man 53 years old; but I believe 
the elementary structures of scirrhous cancer were mingled with 
others resembling those of the more frequent epithelial soot-cancer 
of the same part.t 


In the Musctzs scirrhous cancer is commonly associated with 
its most frequent form in the skin: that, namely, in which it 
occurs in groups of tubercles about the primary disease of the 
breast. We may, indeed, draw a close parallel between the 
secondary cancers in the skin and muscles respectively ; for in both 
parts alike we find, in some cases, discrete cancerous tubercles, in 
others extensively diffused cancerous deposits; and in the muscles, 
as in the skin, the latter form occurs especially when the disease 
extends continuously; the former when it is multiplied contigu- 
ously to its primary seat. 

I have never seen a primary scirrhous cancer in a muscle; and 
only once have séen such a cancer forming a distinct isolated 
tumour in an intermuscular space. It may be doubted, indeed, 
whether this tumour were the primary disease; yet, because of 


* In the foregoing account I have not had in view that which is commonly called 
the ‘cancerous tubercle of the face,’ and which so often occurs as the precedent of the 
destructive process constituting the so-called ‘cancerous’ or ‘cancroid ulcer’ of ‘the 
face in old persons. I have not been able to examine minutely one of these tubercles 
before ulceration, but all I have seen of the materials forming the base and margins 
of the ulcers which follow them, and all the characters of their progress, make me 
believe that no cancerous structure, whether scirrhous, epithelial, or any other, exists 
in them. I shull revert to this subject in the lecture on Bpithelal Cancer. 

t This specimen is in the Museum of St. Bartholomew's. Cases of cancer of the 
skin are related by Lebert, Walshe, and others, in their appropriate chapters; but it 
is not clear that any of them were primary scirrhous cancers. Those which were not 
epithelial cancers appear to have been either medullary, of the firmer sort, or (in 
Lebert’s cases) melanotic, All these forms of cancer are more uent in the skin, as 
pemy diseases, than that which I have described: they will all be considered in the 

ollowing lectures. 
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the exceeding rarity of scirrhous cancers in any other form than 
that of infiltrations of the textures of parts, it deserves mention. 
It was taken, after death, from a man 54 years old, in whom it 
had been observed for a month, and who died, exceedingly 
emaciated and exhausted, with similar disease in his axillary and 
bronchial lymphatic glands, his lungs, muscles, occipital bone, and 
other parts. This tumour was about four inches in length, oval, 
surrounded by a distinct capsule of connective-tissue, and seated 
between the brachialis anticus and biceps muscles, out-spreading 
both of them. It had the same hardness, weight, and density, 
and the same microscopic cell-structures, as the ordinary hard 
cancers of the breast; it was milk-white, slightly suffused with 
pink and grey, and distantly spotted and streaked with ochre- 
tints. The other cancerous masses had for the most part the same 
characters; but some, which by their size and positions might cer- 
tainly be considered as of latest production, were soft, and like 
the most frequent medullary cancers. 


In the Bonzs, as in the muscles, the scirrhous cancer seldom, if 
ever, occurs except as a secondary disease: the primary cancers 
of bones are, I think, always either medullary, osteoid, or colloid. 
The structures of the scirrhous cancer may be infiltrated or diffused 
among those of the bone, or they may form distinct masses; but 
in neither case do they so increase as to form considerable tumours. 
In some of the cases of infiltration, the cancerous substance is 
diffused through the cancellous tissue of the bone, while its walls 
are comparatively little changed: in others all the bony structures 
are expanded into an irregular frame-work of plates and bands, 
the interstices of which are filled with cancerous substance, hard, 
elastic, grey, and shining.* On the other hand, when separable 
cancerous masses are formed, they are usually round or oval, or 
adapted to the shape of the inner walls of the bone, within which 
they are, at least for a time, confined. They generally appear as 
if, while they were growing, the original bony textures around 
them had gradually wasted or been absorbed, making way for 
their further growth.f And thus the growth of the hard cancer, 


* Nos. 822-3 in the yg ‘Sir ter pe are examples of the first form; and No. 5 
(Appendix) in that of St. Bartholomew's may exemplify the second. The latter 
specimen was taken from a case in which a cancerous femur was broken eight months 
before death, and the new bone, with which it wae repaired, was infiltrated with 
cancer as well as the ingemaneec hry ‘ 

+ See, respecting the occasional ‘preparatory rarefaction’ of bones, previous to 
canons dapat them, the excellent observations of Walshe (p. 556) and Virchow 
Archiv, ° 
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with absorption (whether previous or consequent), of the bone 
around it, may continue till not only the medullary tissue, but 

Fig. 88.¢ the whole thickness of the wall, is removed, and 
the cancer may project through and expand be~ 
yond it, or may alone fill the periosteum, retain~ 
ing, with very little change, the original shape 
and size of the bone.* 

In both these sets of cases the cancer-cells 
are alike, and they form, without fibrous tissue, 
a hard, or very firm, elastic, greyish substance, 
shining, and sometimes translucent, sometimes 
with an obscure fibrous appearance. The like- 
hess to the common hard cancer of the breast 
is complete, in both general and microscopic 
characters; and not less complete the contrast 
with the usual forms of the medullary cancer, 
which, as I have said, is the more frequent 
primary disease of the bones. Intermediate speci- 
mens may, indeed, be found; yet, on the whole, 
the contrast between medullary and scirrhous 
cancers is as well marked in the bones as in any 
other part. 

The bones thus cancerous become liable to be 
broken with very slight forces; and to these con- 
ditions a certain number of the so-called spon- 
taneous fractures in cancerous patients may be 
assigned. But some are due to the wasting and 
Sslegenerative atrophy which the bones undergo 
during the progress of cancer, and which seems 
to proceed to an extreme more often than it does in any other 
equally emaciating and cachectic disease. 





The hard cancer of the Inrestivan CaNnaL, exemplified most fre- 
quently in the upper part of the rectum, in the sigmoid flexure of 
the colon, and, sometimes, in a very striking form, in the ileo- 


* Asin Nos. 817-8-9, in the Museum of the College, and in several specimens lately 
apg to that of St. Bartholomew's. 

tT 88. Section of a humerus with hard cancer, as described above. Mus. of 

st, Barilomews 
Medullary cancer may arr asa secondary disease in the bones, as well as in any 

de parts, after primary scirrhous cancer in the breast. The cases I have examined 
would make me think that the scirrhous cancer is, in these events, the more frequent: 
but M. Lebert (Traité des Maladies cancereuses, p. 714) describes none but soft 
cancers a8 occurring in the bones, whether primarily or secondarily. 
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cecal valve, appears, usually, as an infiltration of hard cancer- 
structures in the submucous tissue. Here it is usually of an- 
nular form, and occupies the whole circumference of the intestine, 
in a length of from half an inch to an inch. The cancer may, at 
the same time, or in other instances, occur externally to the mus- 
cular coat, and in this case is usually not annular, but in separate 
tubercles, which, until ulceration ensues, project with flattened, 
and sometimes centrally depressed, round or oval surfaces, into the 
cavity of the intestine. Very rarely (it is said) it may affect the 
whole circumference of a large extent of the rectum, and may in 
the same extent involve many adjacent parts. 

It sometimes happens that the hard cancer of the submucous 
tissue is associated with growths of softer medullary cancer into 
the cavity of the intestine, or with formations of colloid cancer. 
The mingling of these forms is cer-~ Fig. 89,* 
tainly more frequent in the digestive 
canal than in any other part. But 
that which is most remarkable in the 
hard cancers of the rectum (as an ex- 
ample of those of other portions of the 
canal), is derived from the tendency 
which the cancer has here, as in other 
parts, to contract and condense, and 
adhere to the parts around it. To 
this it is due, that, when an annular 
cancer of the rectum exists in the 
submucous tissue, even the exterior of 
the bowel appears constricted: in- 
stead of swelling, the bowel is, even 
externally, smaller at the cancer than 
either above or below it: and the 
stricture, or narrowing of the canal, which would be trivial if 
it depended only on the cancerous thickening of the coats, is made 
extreme by the contraction of the coats around and with the cancer. 
The same conditions which, in hard cancer of the breast, produce 
retraction of the nipple and puckering of the skin over the morbid 
growth, here produce contraction of the muscular and peritoneal 
tissues around the growth, and a concentric in-drawing of the 
growth itself. 

* Fig. 89. Hard cancer of the rectum, showing the constriction of the peritoneal 


and muscular coats around the cancer of the submucous tissue. Mus, of St. Bartholo- 
mew’s. 
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With similar likeness to the hard cancers of the breast, those in 
the intestine (in the rectum, for example) give rise to close ad- 
hesion of the tissues round them to other adjacent parts. Thus 
the cancerous part of the rectum may be fixed to the promontory 
or front surface of the sacrum quite immoveably; or the colon 
may become united to the urinary bladder, or to some other por- 
tion of the intestinal canal. 

Many other important facts in the history of this affection are 
connected with the dilatation and hypertrophy of the intestine 
above the stricture; the final paralysis of the dilated part, and 
the phenomena of ileus chiefly due thereto, with displacement of 
the diseased part by the weight of faeces accumulated above it; the 
occasional variations of the degree of stricture, according to the 
afflux of blood swelling the diseased part, or its ulceration or 
sloughing decreasing it, and so, for a time, widening the canal ; 
but these I need only enumerate, while I can refer to Rokitansky * 
for ample accounts of them all. 

The large intestine is, probably, next to the mammary gland 
and the stomach, the organ in which the well-marked scirrhous 
cancer is most frequently found as a primary disease. It very 
rarely, indeed, occurs secondarily, except when extending to the 
intestine continuously from some adjacent part; and in this case, 
as it usually affects, at first, only part of the circumference of the 
intestine, it may become much more extensive without producing 
stricture; for the unaffected part of the wall may dilate so as to 
compensate, for a time, for the contraction of the diseased part. 
Moreover, when it is a primary disease, the cancer of the intestine 
is one of the forms in which the disease may exist longest with- 
out multiplication, although often, even in its early stages, it is as- 
sociated with exceeding, and seemingly disproportionate, cachexia. 


I have spoken of the occurrence of fibrous tissue in the scirrhous 
cancers of the breast, and have said (p. 601) that this appears to 
be no proper element of the cancer, but the natural connective 
tissue of the part involved in the cancer, and often increased and 
condensed. If this be always so, and if, as I have also said, little 
or no fibrous tissue be found in cancers affecting organs which 
naturally contain none, it will follow that the name Carcinoma 
jibrosum is not well applied to any examples of hard cancer 
described in the foregoing pages. Yet there are cancers which 


* Pathologische Anatomie, ITI. 276 and 282. 
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contain not only abundant but peculiar fibrous tissue; and these 
may well be called ‘fibrous cancers,’ and may be considered as a 
distinct form or species, unless it should appear that they are 
always associated, as secondary diseases, with scirrhous cancers of 
the more ordinary structure; so that we may suppose that the 
same material is, in one organ, developed into fibrous tissue; in 
others, at the same time, into cancer-cells. 

The most remarkable examples of hard cancers with fibrous 
structures, that I have yet seen, have been in the ovaries of certain 
patients with common hard cancer of the breast or stomach.* In 
these cases, the place of the ovary on either or on both sides is 
occupied by a nodulated mass of uniformly hard, heavy, white, 
and fibrous tissue. The mass appears to be, generally, of oval 
form, and may be three or more inches in diameter: its toughness 
exceeds that of even the firmest fibrous tumours; and its component 
fibres, though too slender to be measured, are peculiarly hard, 
compact, closely and irregularly woven: they are not undulating, 
but, when they can be separated singly or in bundles, they appear 
dark-edged, short, and irregularly netted. With these I have found 
only few and imperfect cancer-cells; with more numerous nuclei, 
elongated and slender. They are not mingled with elastic or other 
‘yellow element’ fibres. 

But fibrous cancers are not found in the ovaries alone, Peculiar 
stiff-fibred tissue is sometimes contained, together with less 
abundant cancer-cells, in the harder cancers connected with 
periosteum. So I have seen it in the pelvis, and in the un- 
ossified parts of osteoid cancers, where neither its relations nor 
its minute texture were such as to suggest that it was morbidly 
increased periosteum. However, the occasions that I have had 
of examining truly fibrous cancers have been too few to justify 
any conclusion respecting the propriety of separating them, as 
a distinct form, from the scirrhous cancers. And I cannot 
complete my own imperfect observations with the records of 
other pathologists; for I think that none have endeavoured 
sufficiently to discriminate between the two kinds of fibrous tissue 
that may be found in cancers; namely, that which is developed 
during the growth of the cancer, and that which is derived from the 
original fibrous tissue of the affected organ, whether in its natural 
state, or increased, condensed, indurated, or otherwise morbidly 


* Museum of the College, No. 240, 2,636; and of St. Bartholomew's, xxxi. 17, and 
probably, xxxii. 14. 
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changed. Yet the distinction is an essential one: for the former, 
is truly cancer-structure, the latter is only the structure in the 
interstices of which the cancer has its seat. A similar distinction 
will have to be made, in a future lecture, between the osseous 
tissue that grows so as to form the frame-work, or interior skeleton, 
of certain medullary cancers of bone, and that which is the chief 
constituent of osteoid cancers: the one is a morbid growth of a 


bone affected with cancer ; the other is the proper cancer-structure 
ossified, 
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LECTURE XXX. 
SCIRRHOUS OR HARD CANCER. 


PART II.— PATHOLOGY. 


Tue former part of this lecture being devoted to an account of 
the structures of the chief examples of hard or scirrhous cancers, 
I propose, in this second part, to consider their history, their mode 
of life, their pathology as contrasted with their anatomy. And 
here, even more nearly than in the former part, I will limit 
myself to the histories of those of the breast; for concerning the 
primary hard cancers of other parts, we have too few data for any 


general history. 


First, concerning the conditions favourable to the origin of these 
scirrhous cancers : — 

(a) They exist, in great preponderance, in women. Probably, 
of every 100 cases of scirrhous cancer of the breast, 98 occur in 
women; and, [ believé, it is chiefly this that makes cancer, on the 
whole, more frequent in women than in men, for in nearly every 
other organ common to both sexes the greatest frequency is, I 
think, found in men. 

(6) The age of most frequent occurrence of scirrhous cancer of 
the breast is between 45 and 50 years. Nearly all records, I think, 
agree in this. The disease has been seen before puberty; but it is 
extremely rare at any age under 25; after this age it increases to 
between 45 and 50; and then decreases in frequency, but at no 
later age becomes so infrequent as it is before 20. 

The following table, drawn from the records of 158 cases, of 
which the diagnosis cannot be reasonably questioned, will illustrate 
the foregoing statement : —* 


* This and many of the following tables are drawn from a general table of 365 
cases of cancers of all kinds. Of the whole number nearly half were observed by 
myself, Of the remainder I have derived about 60 from the records of the Canccr- 
wards in the Middlesex Hospital, for access to which I am much indebted to the 
surgeons of the hospital: more than 60 were very kindly communicated to me by 
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2 cases were first observed between 20 and 25 years of age. 


4 9 ” 25 ,, 380 99 
9 ” ” 80 ,, 85 ” 
26 ” ” 85 ,, 40 ” 
838 ” ” 40 ” 45 ” 
40 ” ” 45 ,, 50 ” 
17 ” ” 50 ,, 55 ” 
11 ” ” 55 ,, 60 ” 
9 ” ‘ ” 60 ,, 70 ”? 
6 9 ” 70 ,, 80 ” 
1 - above 80 
158 


In another series of 276 cases observed by myself, the numbers 
were-— 


Between 20 and 30 years of age ‘ : ‘ ; 5 
3 30 ,, 40 - : : : . Al 
. 40 ,, 50 3 . ‘ j . 122 
‘s 50 ,, 60 7 ; : ‘ - 65 
e 60 ,, 70 ” ‘ . : . 85 
9 70 ,, 80 ” . : ; ‘ 8 


These numbers may represent the absolute frequencies of the 
occurrence of hard cancer of the breast at different ages. But it 
is more important to know the relative frequencies in proportion 
to the number of women living at each of the successive periods 
of life. To ascertain this I have added to the cases in the first 
preceding table those tabulated, in a nearly similar manner, by 
Mr. Birkett * and M. Lebert;f making a total of 354 cases 
originating between the ages of 20 and 80 years. Then, com- 
paring the number of cases in each decennial period of life, with 
the number of women alive in the same period in England and 
Wales (according to the Population-Returns for 1841), it appears 
that the comparative frequencies, relatively to the whole number 
of women, may be stated in the following numbers :— 


Dr. Humphry; others I owe to Mr. Lowe and Dr. gs nearly all the rest wero 
collected oie the works of Wardrop, Langstaff, Baring, Bruch, Bennett, and Sedillot. 
The ages assigned in this table are those at which, in each case, the disease was 
first observed by the patient; and no ease is included which was recorded only, 
or chiefly, because it was an example of the disease occurring at an unusual period of 


life. 

* On Diseases of the Breast, p. 218. 

+ Des Maladies Cancereuses, p. 854. The particulars of both these tables accord 
yery nearly with those given above; but the numbers of cases below 20 and above 80, 
in Mr, Birkett’s table, are very large ; probably because he has included cases that 
were recorded on account of their rarity in respect of the patients’ ages. 
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Relative ue 

Ages. origin fh eas : 
20 to 80. ° . ° 6 
80 ,, 40 . - ; - 40 
40 , 50 . ee. 4 » 100 
50 ,, 60 . é ‘ » 76 
60 , 70 . ° ° . 88 


70,80. . . . 8 


In other words, the proportions between these numbers may re- 
present the degrees in which the conditions of women’s lives, at the 
successive decennial periods, are favourable to the first growth of 
hard cancer in the breast. 

One is naturally led to suppose that the great liability to cancer 
of the breast between 40 and 50 years of age, and, especially, the 
maximum between 45 and 50, are connected with some of the 
natural events that are then occurring in the nearly related repro- 
ductive organs; such as the cessation of the menstrual discharge, 
and of the maturation of ova; or else with the wasting and 
degeneracy of the mammary glands. And yet it is difficult to 
prove such a connection with any single event of the period. 

The event which is generally regarded as most important is the 
cessation of the menstrual discharge. But I find that among 52 
women with scirrhous cancer of the breast, in whose cases this 
point is noted, 27 were still menstruating for at least a year after 
their discovery of the cancer; and 16 had ceased to menstruate 
for a year or more previous to it; so that less than 4 of the whole 
number afforded examples of the cessation of the catamenia and 
the discovery of the cancer occurring within the same year. 

The following table shows the ages at which menstruation ceased 
in 400 women,* and the ages at which hard cancer of the breast 
was first detected by an equal number :--- 


Cessation of First observation 
Ages. menstruation. of the cancer, 

Below 35 9 36 
85 to 40 51 62 
40 ,, 45 140 78 
45 ,, 50 159 101 
Above 50 41 128 

400 400 


* From Dr, Gny’s tables, in the Medical Times, 1848, The numbers in the third 
column are obtained by doubling those in a table of 200 cases, collected from those of 
M. Lebert and Mz. Birkett, as well as from my own. 
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All these calculations are sufficient to prove the great influence 
which the events of life, at and about the time of the cessation of 
the menstrual process, exercise in the production of the cancer ; but 
they do not prove that the defect of that process has more influence 
than others of the coincident events. This is confirmed by the 
observation that in 75 cases of cancer of the breast, commencing 
between the ages of 40 and 55, the disease began in 48 before 
the cessation of the catamenia; 12 about the time of their cessa- 
tion; 15 after it.* I think we may most safely hold that the 
aptness of this time of life for the development of hard cancer is 
chiefly due to the general failure of the process of maintenance 
by nutrition, which usually has at this time its beginning, and of 
which the most obvious natural signs are in the diminution of the 
powers of the reproductive organs. Itis in favour of this view, 
rather than of any especial influence of the reproductive organs, 
or of change in the mammary gland, that, so far as we can 
estimate, with so small a number of cases as are yet on record, 
the ages of increasing frequency of hard cancer in the male 
breast,t and of primary hard cancer in other organs, coincide with 
the results of the far more numerous cases in the female breast. 

This would hardly be so if it were the condition of the female 
breast itself, or of any nearly related organ, that alone or chiefly 
determined the greater frequency of the cancer at particular 
periods of life. 

(c) To these conditions of sex and age, as favouring the production 
of scirrhous cancer, we may add an hereditary disposition, and the 
effects produced by injury or previous disease. The influence of 
these conditions is not generally, but is often very clearly, mani- 
fested. In 88 patients with hard cancer (including four men and 
four cases of hard cancer of other organs than the breast) 16 were 
aware of cancer having occurred in other members of their families. 

In 40 tabulated by M. Lebert only 6 could be deemed hereditary. 

Probably, therefore, not more than 1 in 6 patients with hard 
cancer can be reckoned as haying hereditary tendency thereto.§ 


# ae to the Statistics of Cancer, by Mr. W. M. Baker, Med. Chir. Trans. 
vol, xlv. 1862. 

+ The four men in whom I have seen hard cancer of the breast were respectively 
40, 44, 48, and 52 years old at the discovery of the disease. 

The difference in the proportions of M. Lebert’s cases and in mine is probably 
due to og brie | reckoned as hereditary three cases in which members of the patients’ 
families cancers of the lip. These would be excluded as only ‘cancroid’ by 
M. Lebert; and so excluded, and added to the non-hereditary cases, they make the 
proportions sha nearly equal in both our estimates. 

8 Probably the proportion would be larger if calculated from @ larger number of 
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The occurrence of hard cancer in many members of a family 
cannot, then, be deemed frequent; yet, when it is observed, it is 
often too striking to leave any doubt about the reality of an 
hereditary tendency to the disease. 

(d) So, with regard to the effects of injury and previous disease, 
I find that, among 91 patients, only 16, i. e. less than one-sixth, 
ascribed the hard cancer to injury or any such local cause. The 
proportion is so small (it is less even than that of the patients 
with other tumours, who ascribe them to the same cause*), that 
we might be disposed to deny the influence of injury altogether, 
if its consequences were not, in a few cases, so manifest and 
speedy. 

(e) The influence of the single and married states is shown by 
Mr. Baker (1.c.) in a table of 260 cases of cancer of the breast, in 
which the proportions were— 


Single : : ‘ - 28-0 per cent. 
Married . ; ; . 724 ~~ =«, 
Widow . , P . 46 ~=~,;,, 


The per-centage of single women in cases of cancer of the 
breast is therefore smaller than that in the female population 
generally.f 

(f) I pass by some other conditions supposed to be favourable to 
the occurrence of, scirrhous cancers; such as mental distress, 
particular occupations and temperaments. Concerning all these, 
the numerical evidence at present gained is insufficient to justify 
any conclusions. But, respecting one point much discussed, 
namely, the general health of women at the time when hard cancer 
is first found in them, I would observe that a remarkable majority 
present the appearance of good health. [I find that in 91 cases in 
which I have notes on this point no less than 66 patients pre- 
sented the general characters of robust, or, at least, good health ; 9 
were of uncertain or moderately good health; and only 16 were 
sickly or feeble.t It does not follow that all these were manifestly 
ill when the cancer began to form; but, granting that it may have 
been so, it would still appear that scarcely more than one-fourth 


Po patients. See one of Mr. Baker’s tables in the Lecture on the General 
athology of Cancer. 

* See p. 886. Of 79 tumours not cancerous 15 were ascribed to injury or previous 
disease; i.e. 1 in nearly 54. 

+ See Insurance Guide and Handbook. London, 1857. 

t From one of Mr. Baker’s tables (lL c.) it appears that only 5:2 per cent. of the 
party with scirrhous cancer of the breast were in bad health at the firet observation 

e disease. 
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of the subjects of hard cancer are other than apparently healthy 
persons. From all this it is evident, that, except in relation to 
the comparative liabilities of different ages, we have little know- 
ledge of the events that are, in any sense, the predisposing causes 
of hard cancer. Indeed, so insignificant in their whole sum are 
those that are already ascertained, that, in a large majority of 
cases, the patient finds the cancer by some accident. She chances 
to touch her breust attentively, or she feels some pain in it, or her 
friends notice that it is smaller or larger than it used to be; and 
now, already, there is a cancer of, it may be, large size, of whose 
origin no account whatever can be rendered. 


The fact last mentioned may explain why we so rarely have an 
opportunity of seeing what a hard cancer is like at its very be- 
ginning. I have examined only three that were less than half an 
inch in diameter. All these were removed within two months of 
their being first observed, and all bad the perfect cancerous 
structure, such as I have described as the type. I believe they 
illustrated what is generally true—namely, that the cancerous 
structure has, from the first, its peculiar hardness. The formation 
of it appears to be attended with gradually increasing induration, 
only in the cases in which, from the beginning, it affects the whole 
glands, and those in which it acquires even more than usual 
hardness, by the gradual predominance of the increased and 
indurated fibrous tissue. 

From the extreme of smallness the cancer grows; but at various 
rates, in different cases and even in the same case at different 
times. I believe.no average rate of increase can be assigned. 
Cases sometimes occur, especially in lean, withered women, whose 
mammary glands share in the generally pervading atrophy in 
which two, three, or more years pass without any apparent increase 
in a cancer; and the progress even of ulcerated cancer is, in such 
patients, sometimes scarcely perceptible, even in the lapse of years. 
On the other hand, cases are found sometimes of most rapid 
increase. I saw such an one last summer. A hard cancer grew 
in five months from the size of the tip of a finger to a mass five 
inches in diameter. This was in a woman 32 years old, in whom 
the disease began while she was suckling, and immediately before, 
even while suckling, she again became pregnant. Extensive and 
speedy sloughing followed this rapid growth, and she died in seven 
months from the first observation of the disease.* 


* This was the same case as that related by Mr. Gay, in the Proc. of Pathol. Soc., 
1851-2, p. 444, 


MODE OF GROWTH. 621 


We may very probably connect this singularly rapid progress 
of a hard cancer with the condition of determination of blood to 
the breast in which it occurred, and to the early age of the patient, 
—for, as a general rule, though malignant tumours may, in their 
plan and mode of growth, deviate never so widely from the normal 
tissues, yet for their rate of increase they are dependent, in a certain 
measure, upon the supply of blood and the general activity of the 
nutritive processes. Hence it needs to be always borne in mind, 
in questions of operation, that among the cancerous they who seem 
most robust may succumb most quickly; while the aged and the 
withered commonly live longest and with least discomfort. 

The increase of a hard cancer appears to be by gradual super- 
addition of new particles on the surface of the mass already 
existing, and in the interstices of the tissue immediately bounding 
it. Itis a nice question to determine how far from a mass of 
cancer already formed, say, in the breast, the parts to be next 
added to it will be formed. Practice professes to have settled this 
in the rule that the whole mammary gland should be removed 
when only a portion of it is manifestly cancerous. But whatever 
be the facts on which this rule is founded,—and I believe they 
are enough to justify it,—they may be explained by the advantage 
resulting from the removal of all the part in which the cancer 
would be most apt to recur: they do not prove that cancer is 
already present in the part of the breast that appears healthy. It 
is, indeed, rare to find more than one cancerous mass in a mam- 
mary gland. I do not remember to have seen it more than four 
times in about 100 cases; and in one of these the second cancer 
appeared to have been detached, not to have grown separately, 
from the principal mass. I have looked with microscopic help at 
the tissues close by a hard cancer, and have found, I think, cancer- 
cells one or two lines distant from the apparent boundary of the 
chief mass, as if the disease had already begun where neither the 
naked eye nor the finger could have discerned it. Beyond. this 
little distance I have not found reason to believe that cancerous 
matter in any form exists in the parts of a cancerous mammary 
gland that appear healthy.* 


* The existence of cancer-cells infiltrated amongst the tissues which surround the 
actual cancerous tumour, and which to the naked eye may appear to be Lae 
healthy, has, however, now been frequently demonstrated by more than one pathologist, 
(Bennett on Cancerousand Cancroid Growths, p. 103. Van Kolk ‘ On the Formation 
and Extension of Cancer-cells.’ Br. & For. Med. Chi. Rev., April 1856, p. 890). For 
the 6s occurring in the tissues which lead to the formation of the cancer-cella, 
consult the note, p. 790. 
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After an uncertain time and extent of growth of hard cancer, 
ULcERAaTION almost constantly follows. This may ensue in various 
ways; it may be accelerated or retarded by many extraneous cir- 
cumstances, according to which, also, its characters may vary; but 
there are two modes of ulceration which are especially frequent, 
and are almost natural to the course of the cancer. 

In one of these the ulceration begins superficially, and extends 
inwards ; in the other the changes leading to ulceration begin in 
the substance of the cancer, and thence make progress outwards. 

The superficial mode of ulceration is commonly observed when 
the cancerous growth has slowly reached and involved the skin. 
The best examples are those in which the hard cancer first affects 
a border lobe of the gland. From this, as it grows, it extends 
towards the skin, occupying, as it extends, the subcutaneous fat and 
all the intervening tissues (fig. 82). The skin, as the cancer ap- 
proaches, whether raised or depressed towards it, adheres closely 
to its more prominent parts or to its whole surface. It becomes 
now, while cancerous matter infiltrates it, turgid with blood, thin, 
tense, and glossy, florid or dusky red, or livid or pale ruddy brown: 
the congestion does not extend far, nor very gradually fade-out, 
as in an inflamed integument, but is rather abruptly circumscribed, 
just beyond the adhesion of the skin to the cancer. 

In the next stage, the surface, in one or more places, appears 
raw, a8 if excoriated; or else, by some sudden stretching, it is 
cracked; or a thin yellow scab forms over part of it, which, being 
removed, exposes an excoriated surface, and is soon reproduced. 
After a time the excoriated or the cracked surface appears as a 
more certain ulter; scabs no longer form, but a copious, acrid, 
thin fluid exudes. The ulcer is apt to extend very widely; and if 
there have been more than one, they soon coalesce; but they very 
rarely extend deeply, and their surfaces rarely appear otherwise 
than pale, hard, dry, and inactive. The growth of the cancer 
continues, as usual, after the ulceration; and with the growth 
and the involving of more skin, the ulceration is generally 
commensurate. 

Now the ulcer thus formed has, in itself, no so-called specific 
characters: examined by itself, it has not the features assigned to 
the cancerous ulcer; we recognise its nature through that of the 
mass beneath it. And yet there is much in the occurrence of this 
form of ulceration that is characteristic. For we may always notice: 
that, though it is affected as if by the destruction of the skin, and 
is not unlike the ulceration that ensues over a great firm tumour 
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that has stretched the skin to its extreme of tolerance; yet its 
occurrence is determined, not by the bulk of the cancer and the 
tension of the skin, but by the adhesion and confusion of the skin 
with the cancer. As the cancer approaches the skin, so the skin, 
without any stretching, becomes thinner and thinner; then its 
residue becomes cancerous; and then, at length, it is excoriated. 
The cancer, exposed through the superficial ulcer, is not apt to be 
exuberant: it does not become or throw out ‘fungous growths ;’ 
it manifests no peculiar tendency to further ulceration. Granula- 
tions* of ordinary aspect, or such as are only too pale and hard, 
may cover it, and it may often scab, or even skin over; or, if it 
deepen itself, it may be with no assumption of cancerous shape, 
but like a common chronic ulcer deepening by sloughing or acute 
inflammation. 

Far different from this, though sometimes superadded to it, is 
the form of ulcer of the breast which begins in the substance of 
the cancer. I will not now enter upon the discussions about the 
softening of cancers (as a normal tendency of their structure), or 
upon those about their interior suppuration: I will only state 
that, in certain cases of hard cancer, we find cavities filled and 
walled-in with softened and disintegrated cancerous matter. In 
these the dull, ochre-yellow, soft material, consists mainly of 
degenerate cancer-cells and their débris. It may be mingled 
with an ill-formed pus; and as these mingled materials increase 
and enlarge the cavity, so, finally, they are discharged by ulcera- 
tion. Their discharge leaves in the solid mass of cancer a deep 
excavated ulcer, a cavity like that of a widely open abscess, except 
in that itis all walled-in with cancerous matter, the remains of 
the solid mass. Then, as the walls of this cavity ulcerate on their 
internal surface, and at the margin of the opening into it, so 
their outer surface is increased by superaddition of the cancerous 
matter; i.e. as one part of the cancer wastes, by ejection of its 
ulcerating surface, so is another part increased. Hence the ulcer 
constantly enlarges: but the ulceration does not destroy the cancer ; 
that increases the faster of the two, extending more and more, 
both widely and deeply, and involving different tissues more and 
more continually, to the end of life. In all its course it yields a 
thin, ichorous, and often irritating discharge, that smells strongly, 
and almost peculiarly. 


* These granulations are formed of cancer-structures; yet, let it be observed, 
they take tho shape and construction of such as are formed in the healing of any 
common ulcer, 
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In all its later course, when not disturbed, this form of cancerous 
ulcer has certain characteristic features, which are ehiefly due to 
the concurrent processes of ulceration at one surface, and of pre~ 
dominating fresh formation at the other surface, of the cancer. 
Thus the edge of the ulcer is raised by the exuberant formation 
of cancer in and beneath the boundary of skin: exuberance 
of the growth necessarily everts the margin, which is too rigid 
to stretch ; and the margin thus raised and everted is hard, nod~ 
ular, and sinuous, because the growth under it, like the primary 
cancer, is formed after a knotted tuberous plan. The base of the 
ulcerated cavity is similarly hard and knotted, or covered with 
hard, coarse, cancerous granulations. Lastly, when we cut through 
such an ulcer, we divide a thick layer of cancer, infiltrated in the 
subjacent tissues, before the knife reaches any normal structures. 

It would be vain to try to describe all the various and dreadful 
forms of ulcer that follow the acute inflammations and slough- 
ings of scirrhous cancers, or all the aggravations of the disease 
by hemorrhage from the ulcerating surface, or by obstructions of 
the lymphatics or the veins. As I pass by the effects of these 
accidents of the disease, in describing its structure, s0, much more, 
must I now. Only I would state that these are the events which 
produce, in cancerous patients, the most rapid and the most 
painful deaths. When inflammation is averted from it, a cancerous 
ulcer may exist very long, and make slow progress, without extreme 
pain or disturbance of the health; it may be no worse a disease 
than the ‘occult’ cancerous growth; and ten or more years may 
pass with the health scarcely more impaired than at the beginning. 
Sir B. Brodig* has related two such cases; and I may add to them 
one which I have lately seen in a cook, who has for eight years 
had hard cancer of the breast. During five of these years it has 
been ulcerating, and yet none of those with whom she lives is 
aware that she is diseased. 

Such cases of arrest of cancer are, however, very rare; they are 
only rare exceptions to the general rule of that progress towards 
death, the rate of which is far less often retarded than it is acce- 
lerated by such accidental inflammations of the cancer as I have 
already referred to. Still more rare are the exceptions in which 
an ulcerated cancer heals. Such cases, however, may be met 
with, especially among the examples of the more superficial ulcer. 
The ulcers may be skinned-over (as any common ulcer usually 


* Lectures on Surgery and Pathology, p. 211. 


HEALING. 625 


is), and the cancerous mass beneath it may waste and be con- 
densed, so thgt the disease may be regarded as obsolete, if not 
cured. 

The conditions under which this healing and regress of the 
ulcerated cancer may take place are, I believe, as yet quite 
unknown. In the following case they seemed to be connected 
with the development of tuberculous disease, as if the patient’s 
diathesis had changed, and ‘the cancer had wasted through want 
of appropriate materials in the blood. 

I removed the breast of a woman 25 years old, including a large 
mass of well-marked scirrhous cancer of three months’ duration. 
She appeared in good general health, and could assign no cause 
for the disease. The progress of the cancer had been very rapid ; 
it had lately affected the skin near the nipple; and all its characters 
were those of the acute form. The axillary glands had been 
enlarged and hard, but had subsided with rest and soothing 
treatment. Six months after the operation, and after the patient 
had been for four months apparently well, cancerous disease re- 
appeared in the skin about the scar, and in the axillary glands. 
In the skin it rapidly increased; numerous tubercles formed, 
coalesced, and ulcerated; and the ulceration extended till it 
occupied nearly the whole region of the scar, and often bled 
profusely. Thus the disease appeared progressive for twelve months 
after its reappearance; but at the end of this time the ulcer 
began to heal, and in the next six months a nearly complete 
cicatrix was formed ;' only a very small unhealed surface remained, 
like an excoriation covered with ascab. The disease in the axilla, 
also, nearly subsided; one hard lump alone remained of what 
had been a large cluster of hard glands. But even during and 
after the healing of the cancerous ulcer she lost strength, and 
became much thinner, and at length, gradually sinking, she died 
nearly two years after the operation, and six months after the 
cancer had so nearly healed. 

In the examination after death I found, in the situation of the 
scar of the operation, a low nodular mass of the very hardest and 
densest cancer, extending through the substance of the scar and the 
pectoral muscle, and nearly all covered by thin scar-like tissue. In 
the axilla was one hard cancerous gland, and in the liver were 
many masses of cancer as dense and hard as that on the chest. In 
all these parts the cancer structures appeared to be condensed and 
contracted to their extreme limit. 

The lungs contained no cancer, but were full of groups of grey 

88 
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succulent tubercles and greyish tuberculous infiltration in every 
part except their apices, where were numerous small irregular 
tuberculous cavities. The other organs appeared healthy. 

The contrast was very striking, in this case, between the ap- 
pearances of active recent progress in the tuberculous disease, and 
of the opposite course in the cancerous disease found after death ; 
and I can hardly doubt that, during life, the progress of the one 
had been at first coincident, and then commensurate, with the 
regress of the other. 

But leaving, for the present, the questions of the relations between 
cancerous and tuberculous disease, I would observe that this case 
illustrated the two modes of healing that may occur in cancer; 
namely, the formation of a scar over the ulcer, and the shrivelling 
of the cancerous mass. The first appears to be accomplished ac- 
cording to the ordinary method of the healing of ulcers: the second 
is probably similar to the contraction and induration of deposits 
of inflammatory lymph. So far as I know, the process of super- 
ficial healing has not been minutely examined in relation to the 
changes ensuing in the elementary structures of the cancer. Only, 
one sees cuticle forming on the surface of apparently cancerous 
granulations. In the process of shrivelling the cancerous mass 
becomes smaller, denser, drier, and harder ; it contracts and draws- 
in more tightly the adjacent parts; it yields no turbid ‘juice,’ 
but a thin serous-looking fluid may be scraped from it in very small 
quantity. One finds in such fluid, sparingly distributed, cancer- 
cells and nuclei, with molecular and granular débris-like matter ; 
but (in the breast) the chief mass of the shrivelled cancer seems 
to consist of the proper tissues of the organs indurated and con- 
densed. We cannot doubt that, during such a change, cancer-cells 
and other elemental structures are absorbed; but the changes 
preparatory thereto are not, I think, satisfactorily explained.” 


Such may serve as a general history of the progress of a scirrhous 
cancer in the breast. Let me add a brief notice of the pain, 
cachexia, and some other of its accompaniments. 

Among the many inconstancies in the life of cancers, none, I 
think, is more striking than that which relates to the attendant 
pain. One sees cases, sometimes, that run through their whole 
career without any pain. In a case of deeply ulcerated cancer of 
the breast, the patient, who had also a cluster of cancerous axillary 


* The whole process is minutely discussed by Virchow, in his Archiv, B. i. p. 185, 
et seq. 
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glands, begged that the disease might be removed, but only because 
it was ‘such a terrible sight.’ It had never once given her the 
least pain. In another case a patient, from whom a cancer 
involving ‘the whole mammary gland was removed, was quite 
unaware of any pain or other affection in her breast till, a few 
weeks before the operation, some of her friends observed its dimin- 
ished size. The largest hard cancer of the breast that I have yet 
removed was equally painless. Another patient, who died with 
rapidly progressive and ulcerated cancer, had not a pain in its 
two years’ duration. 

On the other hand, we sometimes meet with cases that quite 
exemplify the agony which is commonly regarded as the constant 
accompaniment of hard cancer. In such a case the patient could 
‘wish herself dead,’ for the sake of freedom from the fierce anguish 
of her pain,—pain as if a hot dart were thrust swiftly through her 
breast, or right through her chest,—pain, startling with a sudden 
pang, and then seeming to vibrate till it fades-out slowly ; or some- 
times more abiding pain, likened to the burning and scalding of hot 
water or of molten lead. With such resemblances as these do 
patients strive to describe the agonies, which are indeed beyond 
description, and of which the peculiar intensity is perhaps best 
evidenced by the fact, that the sufferers almost always thus liken 
them to some imaginary pain, and not to anything that they have 
felt before. The memories of those who have suffered even the 
pains of child-birth supply no parallel of that which is now en- 
dured; the imagination alone can suggest the things with which 
it may be compared. 

Now, although both these classes of cases be exceptions from the 
general rule concerning the painfulness of cancer of the breast, 
yet they are interesting, both for their own sakes, and because 
they illustrate the nature of the pain attending tumours; they 
show that it is, in great measure, independent of the merely 
mechanical condition of the parts; that it is due not to pressure 
on the nerves, or to their tension or displacement, but rather must 
be considered as a subjective sensation, a neuralgia, due to some 
unknown morbid state of nerve-force. That this is so is nearly 
sure from the fact, that if we compare the most painful and the 
least painful cancers with each other, we may find their structure 
and relations exactly similar. Any of the forms that I have des- 
cribed may in one case be attended with intense pain, in another 
may exist without discomfort. They may present no other differ- 
ence than the immense difference of painfulness. 

ga? 
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However, as I have said, both the very painful cancers and those 
that are always without pain are exceptional cases. The more 
general rule seems to be: (1) that in the early part of its course 
(for instance, in ordinary cases for the first year or year and a 
half), the hard cancer of the breast is either not painful at all, or 
gives only slight and occasional pain, or is only made painful by 
handling it; (2) that during this time its pain has usually no 
peculiar character; is not generally lancinating, but more often, 
and especially after manipulation, is dull and heavy; (3) that after 
this time the cancer becomes progressively more painful, and the 
pain acquires more of the darting and lancinating character; 
(4) that the pain is generally increased when the cancer grows 
quickly, and more constantly when it is inflamed or ulcerating, 
or about to slough; (5) that the pain is yet more intense when 
the cancer is progressively ulcerating, and now adds to its lancin- 
ating character, or substitutes for it, the hot burning or scalding 
sensation. 


With the advance of the local disease the signs of general disorder 
of the health usually increase ; and the cancerous ‘ cachexia,’ which 
may at first have been absent or obscure, is established. It would 
be very difficult to describe this state exactly, and much more so 
to analyse it. The best description of its most frequent characters 
is, I think, that by Sir Charles Bell :*—‘ The general condition of 
the patient is pitiable. Suffering much bodily, and everything 
most frightful present to the imagination, a continual hectic preys 
upon her, which is shown in increasing emaciation. The coun- 
tenance is pale and anxious with a slight leaden hue; the features 
have become pinched, the lips and nostrils slightly livid; the pulse 
is frequent; the pains are severe. In the hard tumours the pain 
is stinging or sharp; on the exposed surface it is burning and 
sore. Pains, like those of rheumatism, extend over the body, 
especially to the back and lower part of the spine; the hips and 
shoulders are subject to those pains. Successively the glands of 
the axilla and those above the clavicle become diseased. Severe 
pains shoot down the arm of the affected side. It swells to an 
alarming degree and lies immoveuble. 

‘ At length there is nausea and weakness of digestion: a tickling 
cough distresses her; severe stitches strike through the side; the 
pulse becomes rapid and faltering; the surface cadaverous; the 
breathing anxious; and so she sinks,’ 


* Medico-Chirurgical Transactions, xii, 223. 
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This vivid sketch is generally true of, perhaps, a majority of the 
cases of hard cancer of the breast; but I doubt whether any one 
of the signs of cachexia here indicated is constantly present. Even 
emaciation is not so; for many die, exhausted by the suffering 
and discharge, in whom fat is still abundant, or appears even 
increased about the cancer itself. This want of constancy adds 
greatly to the difficulty of analysing the phenomena of the 
cachexia. We can see little more than that they include two 
mingled groups of symptoms: of which one may be called 
‘primary,’ depending on the increasing morbid and peculiar 
cancerous condition of the blood, and the other ‘secondary,’ 
depending on the local disease and the effects produced on the 
blood by its pain, discharge, hemorrhage, and various accidents. In 
the confusion of symptoms thus arising analysis seems impossible. 


The last concomitant of the scirrhous cancers of the breast, 
that I need now speak of, is their multiplication; but I will here 
only enumerate the methods in which this may happen; for its 
explanation belongs to the general pathology. These, then, are 
the methods :— 

First, and most frequently, the disease extends to the lymphatic 
vessels and glands; or to their contents; for it seems most pro- 
bable that, as Mr. Simon has suggested, its progress is along the 
continuity of the lymph from the breast to the glands. 

(2) Next, I think, in order of frequency, are the multiplications 
of the cancer in the same region; not, indeed, in the same gland, 
but in the skin and muscles near it, and then in areas gradually 
widening round it. 

(3) It is less frequent for the scirrhous cancer to appear secon- 
darily in the similar tissue of the opposite breast. Indeed, its 
multiplication, if it may be so considered, is less frequent in this 
direction than in that of some organs of more different texture, 
especially the bones, the liver, and the lungs. These, among 
parts distant from its primary seat, are by far the most frequent 
seats of secondary disease; but with these, or, much more rarely, 
alone, nearly every tissue has been found affected." 

The structures of many examples of these secondary cancers are 
already described (p. 604, &c. }. It is often said that the cancers 
which appear as secondary to the scirrhus of the breast are of 


* M. Lebert has given a table of the relative frequencies of secondary cancers in 
different organs after primary disease in the breast. It is drawn from 23 autopsics. | 
Mr. Birkett has given a similar table of 37 cases examined after death. 
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the medullary kind; an error which I think must have arisen 
from the belief that the scirrhous cancer is always fibrous. I have 
already explained that it very rarely is so, and only appears to be 
so when it grows in parts containing fibrous tissue; and that what 
has been generally deemed the fibrous structure of the cancer is 
usually that of the organ in which it is seated. The secondary 
cancers are, usually, in ajl points conformed to the primary, and 
consist, like them, essentially of cells compacted into a hard mass. 
They may appear fibrous when growing in fibrous organs: but, 
inasmuch as their more usual seats are in organs that naturally 
contain little or no fibrous tissue, they are more commonly formed 
of cell-structures alone. The change from hard to soft cancer is 
rare; it may, however, take place, especially in the latest. growths; 
and it is the best illustration of the affinity between the two forms 
of the disease. 


To end this history of the scirrhous cancers of the breast, I 
must speak of their duration. There is a striking contrast between 
the certain issue, and the uncertain rate, of their progress. Cases 
are on record in which life has been ended in four months, and 
others in which it has been prolonged to twenty-five years; but I 
am not aware of a single clear instance of recovery: of such re- 
covery, that is, as that the patient should live for more than ten years 
free from the disease, or with the disease stationary. The nearest 
approach to this that I have yet seen was in the case of a woman, 
from whom, at 51 years of age, I removed a cancerous breast of 
two years’ duration, and numerous axillary glands. She lived and 
worked hard for 11} years without any apparent return of the 
disease, and died with progressive muscular atrophy of the tongue 
and pharynx. After death, no trace of cancer was to be found 
except a few very hard white masses in the liver and gastro- 
hepatic omentum. 

The average duration of life, from the patient’s first observation 
of the disease, is a little more than four years. In 66 cases, 
tabulated without selection, I find it something more than 49 
months.* 


* I say ‘something more,’ because I have reckoned-in the cases of five patients who 
are still living more than 49 months from the first observation of the disease. In the 
table on the next Page six similar cases are reckoned with those from which the 

neral average is derived. Of the patients slready dead, the average duration was, 

r those in this table, 49°36 months; for those in the next table, 48-9 months, The 
difference is far less than I believed it to be when the lecture was delivered: I was 
deceived at that time by using too small a number of cases, and a table containing 
some cases that were recorded only because they were examples of rarely long life. 
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Among 61 of these 7 died in between 6 and 12 months. 
7 


” 12, 18 4° 
8 >? 18 2? 24 ? 
10 “i 24, 80 ,, 
2 ie ” 30 ” 36 ”? 
12 3s 3, 4 years 
6 ” 4 99 6 9 
3 bP) 6 3? 8 7 
1 > 8 99 10 99 
Hy) 7) 10 ? 20 9 


The cases are too few to allow of many conclusions: but they 
suffice at least to show that the average duration of life in these 
cancerous patients would afford a wrong estimate of the probable 
duration of life in any single case; since the number who live 
beyond the average is far less than that of those who die within it, 
and the mean average is raised by the lives of those few who 
survive long periods. 

It seems at present impossible to estimate many of the con- 
ditions which determine the duration of life; but none among 
them seems more weighty than the age at which the disease 
commences. There are, indeed, many exceptions to the rule, yet, 
on the whole, the earlier the disease begins the more rapid is its 
course. Thus, among those who lived not more than 18 months, 
I find that the average age at which the disease was first observed 
was 43 years. Among those who lived between 18 and 36 months, 
it was 51 years; and among those who lived between 3 and 8 
years, the average at the commencement of the disease was 56°7 
years.” 

In all the cases from which the foregoing deductions were 
made, the disease ran its course uninterrupted by operative 
treatment. 

In 47 cases, in which the cancer was once or more removed by 
operation, the average duration of life, after the first observation 
of the disease, was again something more than 49 months. I believe, 
therefore, that the removal of the local disease makes no material 
difference in the average duration of life; but if the following 
table be compared with that on the preceding page, it will seem 


* The average for those who lived more than 8 years was only 45 years. But 
this will not materially invalidate the rule as stated above, if, as I suspect, these long 
lives owe their unusual duration to something interfering with the more normal 
abs Bed of the disease ; and if, as is also probable, the deaths from cancers commencing 
in those whose average age is near 60 are often prevented or accelerated by the other 
Giseases which destroy so large a proportion of persons living to that age. 
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probable that the course of the more rapid cases is retarded by the 
operation. Among 41 of those patients who are already dead, 


4 died in between 6 and 12 months. 


4 99 12 , 18 ,, 
2 > 18 39 24 9 
5 ?? 24 9} 30 ”? 
3 ? 30 99 36 33 
11 PA 3.4, 4 years. 
8 ?? 4 ? 6 ?? 
2 9? 6 PP) 8 ”? 
1 % 8 , 10 ,, 
1 3? 10 2”? 20 9 


It would seem, I repeat, as if the course of cancerous disease, that 
otherwise would be very rapid, were retarded by the removal of 
the growth; for, while in some respects the two tables closely 
correspond, it may yet be noticed that the proportion of those who 
die within two years is 36 per cent. of those in whom the disease 
is allowed to run its course, and only 24 per cent. of those from 
whom the growth is once or more removed. The number of cases 
from which this is concluded is indeed small; but other facts 
might lead us to expect the same, especially that in general the 
most rapidly fatal cases are those in which the local disease has 
the greatest share in the death.* 

The constitutional part of the cancerous disease, little, if at all, 
affected by the removal of the local part, manifests itself by the 
recurrence of cancerous growths in or near the seat of operation, 
or in the lymphatics of the breast, or in some more distant part. 
In 74 cases, comprising 21 collected by M. Lebert, and 53 by my- 
self, the periods of recurrence after the operation were as follows :-— 


Between 1 and 3 months in 23 cases. 


33 3 9 6 39 22 a] 
bP] 6 39 9 93 8 33 
3? 9 ” 12 39 6 ? 
? 12 3?) 24 99 q 9 
45 2 ,, 38 years in 3 5, 
39 3 ” 4 ” 1 3 
7 4 7 6 9? y ” 
4) 6 339 8 >? 2 3 


* Tables published by Mr. Baker (1. c.) seem to prove that, by a better selection of 
cases for operation than had been made in the instances from which the above tables 
were constructed, much better results may be obtained. Thus in 84 cases, of which 
by far the greater number occurred after the publication of the first edition of these 
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Neither of us has yet met with a case in which recurrence was 
delayed beyond eight years.” ; 

The table confirms the view that the removal of the local has 
little influence on the constitutional element of the disease; for 
even if we believe that mahy of the cases, reported as recurrences 
between 1 and 3 months, were examples of continuous, rather than 
of recurrent, local disease, still the small proportion of cases in 
which recurrence was delayed more than twelve months after the 
operation might suggest the belief, that after an operation the 
constitutional disease continues and increases, till it manifests itself 
in recurrent local disease, in about the same time as it might have 
appeared in some secondary cancer, if the operation had not been 
performed. , 

The recurrent local disease appears gencrally to be less intense 
than the primary. This is probable, both from the fact mentioned 
at page 631, respecting the smaller proportion of rapidly fatal cases 
in those submitted to operation, and from the fact that when 
recurrent cancers are removed, the second recurrences sometimes 
ensue more slowly than the first did. In 12 cases in which recur- 
rent cancers of the breast were removed, I find that the period of 
second recurrence, i.e. the interval between the second operation 
and the reappearance of the disease, was 


Between 1 and 3 months in 4 cases. 


bP] 3 3) 6 99 3 2? 
‘ ? 6 ”? 12 9 J 9 
s 2, Syearsin 2 ,, 
99 5 3? 7 7 2 29 


And, among these late-recurring cases, is one in which the first 
recurrence was after 24 months, the second after 60; another of 
first recurrence in 12 months, and second in 84; and another of 
first recurrence in 2 months, and second in 24. 

It is believed by some that the cancer of the breast (and they would 
say the same of other cancers) is in the first instance a local disease ; 


lectures, and on which no operation was performed, the average duration of life was 
43 months; and in 62 cases on which operations were performed, the average was 
55°6 months. Mr. Sibley’s tables indicate a still greater difference: the uverage in 
cases of removal of the breast being 56°6 months, and of non-removal 32°25 months. 
(Med. Chir. Trans, vol. xlii.) To the same better selection of cases it may probably 
be referred that, according to one of Mr. Baker's tables, only 42 per cent. of the 
recurrences occurred within six months of the operation, instead of the 60 per cent. 
shown in the text. 

* Since the first-edition, a putient has lived 94 years after operation without any sign 
of recurrence, and perhaps the case mentioned at p. 680 may be considered as another 
instance of recurrence delayed beyond eight years, 
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and that the constitutional disease which is manifested byrecurrence 
after operation, or by’multiplicity of cancers, or by cachexia, is 
the consequence of the slowly acting influence of the local disease. 

If this opinion were true, we ought to find that the average 
interval between removal of the disease and its recurrence bears 
an inverse proportion to the time of duration of the cancer before 
removal, No such proportion, however, exists: nor does it even 
appear that recurrence is, on the whole, later after early, than after 
delayed, operations. The following table shows the times of recur- 
rence in 56 cases, in which the removal of the cancer was effected 
within various periods, from three months to four years, after its 
first appearance :— 


Time of Operation. Time of Recurrences. 
Within Between More than No. of 
6 months, 6&12 months, 12 months. Cases. 
Under 3 months. ; . 4 2 2 8 
Between 3 and 6 months 5 2 2 9 
” 6 ,, 12 ” . 5 4 5 14 
eo Ae gee: og . 9 1 8 13 
» 24 548, 7 3 2 12 


The following table shows that the duration of life is not greater 
after early than after late operations: but this is, doubtless, 
because the most acute cancers are, on the whole, the most early 
removed :— 


Average duration Number 

Time of Operation. of life after the of 

operation. Cases. 
Under three months. ‘ : - 20 months 4 
Between 8 and 6 months : ‘ ss AZ 4, 6 
” 6,12 ,, . ‘ . 8 ,, 8 
oh Ae gp ees 9 : , ee | ame 8 
» 24 48s, ae 5 


Lastly, I can find, in the cases I have collected, no confirmation 
of the received (and possibly true) opinion, that when some of the 
axillary lymphatic glands are cancerous, and are removed with 
the cancerous breast, the recurrence of the disease, and its fatal 
termination, are more speedy than after operations in which the 
breast alone is removed, the glands appearing healthy. In 20 
cases of removal of the breast alone, the average time of recurrénce 
was eight months, and that of death twenty-four months, after the 
operation: while in 10 cases of the removal of the breast with 
some axillary glands, the recurrence ensued, on an average, in 
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thirteen months, and the death in twenty-four months, after the 
operation. 

I find as little clearly recorded evidence for the similarly unfavour- 
able opinion generally entertained of the effects of the removal of 
cancers adherent to the skin, or already ulcerated. I would be 
far from holding that these opinions are incorrect; but their truth 
is not yet proved; and it is not supported by such cases as I have 
been able to collect. The recurrences and deaths after these 
‘unfavourable’ cases are indeed sure and speedy; but I am not 
yet clear that they are more so than those are which follow the 
operations that are undertaken in some of what are deemed the most 
favourable cases. 


The foregoing facts, relating to the influence of the removal of 
cancerous breasts on the progress of the disease, and on the dura-~ 
tion of life, may be considered from two points of view — the 
pathological and the practical. Mere pathology may study these 
operations as so many experiments for determining the mutual 
influences of the local and the constitutional elements of the can- 
cerous disease; or, the questions entertained by some respecting 
their priority; or, the share taken by each in destroying life. I 
trust that the tables I have given may be of some avail for the 
settlement of these and other similar questions to which I shall 
again refer in the concluding lectures. But at present, few of the 
facts, which mere pathology can gather from inquiries such as 
these, are sufficiently clear or pronounced to serve for guidance 
in the practice of surgery, in which we have to deal with single 
cases, not with many at once, and in which each case presente 
many questions that cannot yet be solved by general statements. 

In deciding for or against the removal of a cancerous breast, 
in any single case, we may, I think, dismiss all hope that the 
operation will be a final remedy for the disease. I will not say 
that such a thing is impossible; but it is so highly improbable, 
that a hope of its occurring in any single case cannot be reasonably 
entertained. 

The question, then, is, whether the operation will add to the 
length, or to the happiness, of life. The conclusion from the 
foregoing tables might be that the length of life would be the 
same, whether the local disease were removed or not. But such 
a conclusion cannot be unconditionally adduced for the decision in 
a single case. The tables do not include cases in which the opera- 
tion was fatal by its own consequences: yet these are not few. In 
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235 operations for the removal of cancerous and other diseased 
breasts, I find 23 deaths: and probably this mortality of 10 per 
cent. is not too high an estimate,—at least, for the results of 
hospital practice. We have to ask, therefore, whether it is pro- 
bable that the operation will add to the length or comfort of 
life, enough to justify the incurring this risk from its own con- 
sequences. 

I cannot doubt that the answer may be often affirmative.—1. In 
cases of acute hard cancer the operation may be rightly performed : 
though speedy recurrence and death may be expected, its per- 
formance is justified by the probability (see p. 631) that it will, in 
some measure, prolong life, and will save the patient from dreadful 
suffering. 2. On similar grounds, the operation seems proper in 
all cases in which it is clear that the local disease is destroying 
life by pain, profuse discharge, or mental anguish, and is not ac- 
companied by evidences of such cachexia as would make the opera- 
tion extremely hazardous. 3. In all the cases in which it is not 
probable that the operation will shorten life, a motive for its 
performance is afforded by the expectation that part of the re- 
mainder of the patient’s life will be spent with less suffering, and 
in hope, instead of despair; for when they are no longer sensible 
of their disease, there are few cancerous patients who will not 
entertain and enjoy the hope of long immunity, though it be most 
unreasonable and not encouraged. 

On the other side, there are many cases in which the balance is 
clearly against the operation—1. In well-marked chronic cancers, 
especially in old persons, it is so little probable that the operation 
will add to either the comfort or the length of life, that its risk 
had better not be incurred. These are, indeed, the cases in which 
the operation may be longest survived; but they are also those in 
which, without operation, life is most prolonged and least bur- 
dened. 2. In cases in which the cachexia, or evident constitutional 
disease, is more than proportionate to the local disease, the operation 
should be refused: it is too likely to be fatal by its own conse- 
quences, or possibly by accelerating the progress of cancer in organs 
more important than the breast. On similar grounds, and yet 
more certainly, ‘it should not be performed when there is any 
reasonable suspicion of internal cancer. 3. If there be no weighty 
motives for its performance, the operation should be avoided in all 
patients whose general health (independently of the cancerous 
diathesis) makes its risk unusually great ;—in all, for example, 
who are very feeble, very fat, over-fed, intemperate, or in any of 
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those conditions which make persons unfavourable subjects for 
surgical operations. 

The above rules leave unconsidered a large portion of the cases 
of hard cancer of the breast; and I fear that, at present, no other 
statement can be made doncerning the cases which do not fall 
within such rules as these, than that each must be decided, by 
weighing the probability that the operation will prove fatal, or, 
by weakening the patient, will accelerate the progress of the con- 
stitutional disease, against the probability ofits adding to the com- 
fort, and thereby to the length, of life. The first of these probabilities 
must be estimated by the same general principles (vague as they 
are) by which we reckon the dangers of all capital operations: 
the estimate of the second may be, I hope, assisted, though it 
cannot be settled, by the evidence collected in the foregoing tables. 
In every case we should keep in view the two-fold method of 
destruction by this disease. It may destroy life by its consequences 
as a local disease; or by its primary and specific cachexia, which 
may be progressive independently of the local affection. Usually, 
indeed, its local and constitutional parts mutually affect and aggra- 
vate each other, and both contribute to the fatal issue: but, since 
they do not always contribute in the same proportions, our object 
should be to ascertain, in each case, which will contribute most,— 
the local disease, which the operation can remedy, or the consti- 
tutional, which, if at all affected by the operation, may be made 
more intense. 
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LECTURE XXXI. 
MEDULLARY CANCER. 


PART I.—-ANATOMY. 


From the long list of names which Dr. Walshe, with his usual 
profound research, has found assigned to this disease, I select that 
of MepuLLary Cancer, because it has been sanctioned by the 
longest usage and by many of the best pathologists. It is true 
that the term ‘medullary’ is vague and unmeaning; yet even 
this seeming defect may have some advantage, since, after long 
custom, we may now employ the word, as we do inflammation, 
cancer, and many others, without any reference to their original 
meaning, and, therefore, without any danger of too much limiting 
our thoughts to the likenesses which they express. The very pre- 
cision and fixity of such terms as encephaloid, cerebriform, cepha- 
loma, and the like, are objectionable, by directing the mind to a 
single character of diseased structures, and that an inconstant one; 
for the likeness to brain is observable in only a portion of the 
tumours to which the names of brain-like and its synonyms are 
applied. 


The boundaries of the group of medullary cancers can be only 
vaguely drawn; for, although, on the whole, and as a group, they 
have peculiarities both of structure and of history, which sufficiently 
distinguish them from the scirrhous and other cancers, yet, define 
them by whatever character we may, a series of specimens might 
be found filling every grade beween them and each of the other 
chief forms. The term ‘soft cancer,’ often applied to them, 
expresses their most ubvious, though not their most important, 
distinction from the scirrhous or hard cancers, and, used compa- 
ratively, it might, for the present, suffice for the definition of the 
group. Jut, in the group thus defined, there are included many 
forms that appear widely different from each other; and there is, 
as Rokitansky has well said, no disease of which the examples 
present more deviations from any one cardinal‘ character. It 
might be right to arrange the examples of some of these deviating 
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forms under distinct titles; but, at present, it may be more useful 
to make no other division of the group, than into such as may be 
called, respectively, soft and firm medullary cancers. In any 
large series of specimens, the softer kinds would constitute about 
‘two-thirds, the firmer about one-third, of the whole number. The 
former would include such as are described as encephaloid, brain- 
like, milt-like, pulpy, placental, &c.; the latter would be such as 
have been called mastoid, solanoid, nephroid, apinoid, &c.* 
Certain transitional specimens would be found in the series, 
which might be arranged in either division, or between the two; 
but these, though they may prove that there is no specific dis- 
tinction between the two chief divisions, do not invalidate the 
utility of speaking of them separately. 


The medullary cancers, whether soft or firm, may grow either as 
separable tumours or as infiltrations. In the former condition, 
they are most frequent in the intermuscular and other spaces in 
the limbs, in the testicle, the mammary gland, and the eye: rarely, 
they are thus found in the bones. In the latter condition, they 
most frequently occupy the substance of the uterus, the digestive 
canal, the serous membranes, the periosteum and the bones. 

We have, herein, the first point of contrast, in addition to that 
of their consistence, between the medullary and the scirrhous 
cancers. The latter are almost always infiltrations of natural 
parts: the former appear, in nearly equal frequency, as infiltra- 
tions, or as distinct growths, of cancer-substance. 

The contrast is equally marked between them in regard to their 
respective seats and allocations. Of every 100 primary hard 
cancers, I believe that not less than 95 would be found in the 
breast; and there is no other organ in which they are not very 
rare. But, among 103 tabulated instances f of medullary cancer 
in external parts, the seat of primary disease was in the 


Testicle . : ; , , ; ; ; . in 29 cases, 
Bones (most frequently in the femur) . ° , a Gg ek cay 
Limbs (especially in the intermuscular spaces) .  . York ~ 55 
Eye-ball or orbit ‘ ‘ ‘ : , «, 9 20: 95 
Breast . , ‘ : i : : ; > 9» 7 4 
Walls of the chest or abdomen . ; ‘ , Syn OF ay 
Lymphatics . ‘ ; : , ; * 6 Gp es 
Various other parts . : ‘ ; : ‘ - » 8, 
10 


* I believe, also, that many examples of ‘albuminous sarcoma’ have been firm 
medullary cancers. 
t It need hardly be said that this table, containing no cases of medullary cancer in 
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Let me now, for general examples, describe such soft medullary 
tumours as often occur in the intermuscular spaces of the limbs 
or trunk. 

To the touch they present a peculiar softness, or a deceptive 
sense of the slow fluctuation of some thick liquid; so that, even 
to the most experienced, their diagnosis from collections of fluid 
is often doubtful; and the achievement of experience in relation 
to them is caution rather than knowledge. 

In shape, these tumours are commonly round, oval, or sphe-~ 
roidal, fitting the adjacent parts. But they may be variously 
lobed ; and when they are so, these following things may be no- 
ticed in them, as well as in the firmer kinds. (1) Their lobes are 
peculiarly apt to extend into muscular and other interspaces, far 
away from their chief mass. Thus (as I have seen) in the foot, 
they may track through the interosseous metatarsal spaces, or 
between bones of the tarsus; or, about the hip or knee, portions 
may extend deep down to the immediate coverings of the joint; 
or from behind the ankle-joint, they may reach, with the flexor 
tendons, far into the sole of the foot. (2) Thus deepening as 
they grow, parts of these tumours may acquire unexpected deep- 
seated attachments. It is frequent to find them so attached in the 
neck, even when, in their beginning, they were easily moveable 
tumours, or such as patients call ‘kernels.’ (3) In the same ex- 
tension, they are much more apt than other tumours are to grow 
round, and completely enclose, important vessels and nerves. I 
have thus seen, in one case, the phrenic nerve, in another the 
pheumogastric, in another the femoral artery, in others the 
carotid artery and jugular vein, passing right through medullary 
cancers which, at first, appeared freely moveable and not deeply 
fixed, and even now had no characters of infiltration. 

The parts around a separable medullary cancer are generally 
only extended, as they might be round aninnocenttumour. They 
are usually not contracted, or adherent, as those next to a hard 
cancer are, Even such a tissue as the glandular substance of the 
testicle may be cleanly separated from the surface of a medullary 
cancer, round which it has been stretched. Sometimes, however, 
the parts near the principal tumour contain smaller detached 
growths ; and more rarely they are infiltrated with cancer. 
the uterus or other internal organs, is not intended to prove anything concerning the 
relative frequency of the disease in each part of the body. I know no records by which 
this could be proved. Its only purposes are, to show the contrast between medullary 


and scirrhous cancers in relation to their usual seats in external parts, and to indicate 
the kind of cases from which many of the other tables in this lecture are derived. 
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When a distinct capsule exists around a medullary cancer, it is 
usually composed of connective tissue, forming a very thin layer, 
from the interior of which partitions may pass, intersecting the 
substance of the tumour, or investing its severallobes. Generally, 
such a capsule contains Numerous tortuous blood-vessels; and is 
tensely filled, so that, as soon as it is cut, the tumour protrudes, 
or, when very soft, oozes-out, like a thick turbid fluid. It is, 
usually, easy to separate the capsule, or part of it, from the sur- 
rounding tissues; but it may be closely adherent, and, I think, 
generally is so in the cases of medullary cancers in the breast. 

In section, the soft medullary cancers usually appear lobed ; and 
the partitions between the lobes, derived from the investing cap- 
sule, are often so complete that they may appear like separate 
cysts filled with endogenous growths. The lobes are of various 
sizes and shapes, through mutuzl compression, and they may even 
seem very differently constructed. 

The material composing these cancers (when not disordered by 
the effects of hemorrhage, inflammation or other disease) is a 
peculiar, soft, close-textured substance, having very little tough- 
ness, easily crushed and spread out by compression with the fingers. 
It is very often truly brain-like, most like foetal brain, or like adult 
brain partially decomposed and crushed. Many specimens, how- 
ever, are much softer than brain; and many, though of nearly 
the consistence of brain, are unlike it, being grumous, pulpy, 
shreddy, or spongy, like a placenta, with fine soft filaments. 
Very few have a distinct appearance of fibrous or other regular 
structure. 

In colour, the material may be white, but most commonly, 
when the eancer is fresh, it is light grey (like the greyness of the 
retina after death). The tint is usually clear; it is in many cases 
suffused with pale pink or lilac, or with a deeper purple; and, in 
nearly all, is variegated with effused blood and full blood-vessels, 
whose unequal abundance in different parts of the tumour pro- 
duces a disorderly mottled appearance. Masses of bright yellow 
or ochrey substance also, like tubercle, are often found in or be- 
tween the lobes, as if compressed by them, while withering and 
drying in the midst of their growth. 

When pressed or scraped, the soft medullary cancers yield abun- 
dant ‘ cancer-juice,’ a milky or cream-like, or some other turbid, 
material, oozing or welling-up from their pressed mass. There 
is no better rough test for the diagnosis of medullary cancers than 
this is; and the substance thus yielded is generally diffusible in 
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water, making it uniformly turbid, not floating in coarse shreds 
or fragments. 

When the greater part of the softer and liquid substances are 
thus pressed-out, there remains a comparatively small quantity of 
tissue, which appears filamentous, with abundant blood-vessels, and, 
to the naked eye, is spongy and flocculent, like the tissue of a 
placenta. This is the so-called ‘stroma’ of the cancer; and it 
differs from that which, in the hard cancers, has been so named 
(p. 601), in that it is not part of the tissue in which the cancer 
has its seat, but is probably formed during the growth of the 
cancer, and is as truly part of the cancer as the cells and other 
corpuscles are. . 

Such are the most general or normal characters of the soft 
medullary cancers. It would be vain to attempt to describe all 
the varieties to which they are subject by the mingling of cysts 
within or on the surface of their mass; by hemorrhage into their 
substance ; by inflammation ; and by the various degenerations of 
their proper substance, of the extravasated blood, and of the in- 
flammatory products. There are, I think, no other examples in 
which the diseases of the products of disease are so frequent, so 
various, or so confusing as in these. 

It is in the medullary cancers alone that the blood-vessels have 
been minutely studied; and in these alone that it is easy to dis- 
tinguish the vessels of the cancer itself from those of the organ 
in which it is seated. M. Lebert and his colleagues have made 
numerous injections, displaying arteries, capillaries, and veins, 
arranged in networks of various closeness, in the substance of me- 
dullary cancers of the ovary, omentum, uterus, and other parts, 
They have thus disproved the belief that the vascular system of 
these tumours is exclusively either arterial or venous. I may add, 
that the minute blood-vessels, though, in proportion to their size, 
they are thin-walled and easily torn, have the same structures as 
those in other new-formed parts.” 

In some medullary tumours we may notice a remarkable abun- 
dance of even large blood-vessels. Next to the proper cancer- 
corpuscles, they may appear to be the chief constituent. The 
cancer that contains them may thus appear in many respects like 
an erectile tumour, and may often vary in size according to the 

* Dr. Westhoff, in a thesis ‘Mikrosk. Onderzockingen over de Ontaarding von 
Aderen en Zemuven in Kanker,’ 1860, which is analysed in the Dublin Quarterly 
Journ. Nov. 1860, makes it probable that the impossibility of Neeae veing in some 


cancers is due to their being filled with cancerous matter, which etops the injection 
after it has traversed the capillaries, 
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fulness of its blood-vessels. (See p. 655, note.) When the blood- 
vessels are chiefly arterial the whole mass of the tumour may have 
a soft full pulsation—a condition which seems peculiarly apt to be 
found when the tumour isvin part imbedded in, or supported by, 
bone, and in part held down by fibrous tissue, such as that of the 
periosteum.* 

To the same abundant vascularity of these tumours we may as- 
cribe not only their liability to internal apoplectic hemorrhage,t 
but the great bleedings that may ensue when they protrude 
through ulcers, or are wounded. I have twice seen the difficulty 
of distinguishing a medullary cancer of the testicle from an 
hematocele enhanced by the fact, that when the swelling was 
punctured with a trocar, blood flowed in a full stream through the 
canula, and continued so to flow till the canula was withdrawn. 
The size of the swelling was not diminished, as that of an hema- 
tocele would have been, by the abstraction of the blood; and in 
both cases it proved to be a large medullary cancer, very vascular 
and very soft. So, when such tumours are cut-into in the limbs, 
the vessels that bleed are far larger and more numerous than in 
any other tumour, except the erectile. 

The vessels, moreover, often appear defective in muscular power ; 
for, as Mr. Hey f noticed, the bleeding from them scarcely decreases 
even when a tourniquet compresses the main artery of the limb. It 
is as if they could not contract so as to close themselves, even 
when the force of the blood is diminished to the amount with which 
it traverses the anastomosing channels. Lastly, we may connect 
with the great vascularity and rapid growth of these soft tumours, 
the large size of the veins near them; though this is not peculiar 
to them, but is found, I think, with nearly all tumours that grow 
rapidly and to a large size. 

Lymphatics have been injected in two specimens of medullary 
cancer of the stomach and of the liver, by Schroeder van der 
Kolk.§ In both instances the vessels passed into the very sub- 
stance of the cancer. Of nerves, I believe that none have been 
found in these or in any other cancers, except such as they have 
involved in their growth. 


* See Mr. Stanley’s paper on the ‘Pulsating Tumours of Bone,’ in the Med. Chir. 
Trans. vol. xxviii. 303. 
ft It is chiefly to the medullary tumours changed by internal, and prone to external, 
hemorrhage, that the name of fungus hematodes has been applied. 
i Observations in Surgery, p. 258. 
Lespinasse: De vasis novis pseudomembranarum, 1842, p. 41. 
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The same structures which alone form the separable medullary 
cancers may be infiltrated among the natural structures of parts. 
Thus infiltrated, the natural structures are expanded and rarefied ; 
sometimes, indeed, they seem to be, in a measure, thus changed, 
even before the cancerous material is deposited among them." 
Finally, most of them disappear, as in the infiltrations of scirrhous 
cancer; and the cancerous mass may now seem like a separately 
growing tumour; or, when its material is very soft, it may appear 
as a quantity of creamy liquid, collected, like the pus of an 
abscess, in a defined cavity. 

Exceptions to the general rules of the wasting of the infiltrated 
tissues are often observed in the fibrous tissues and the bones: 
both these may increase during soft cancerous infiltrations. 

Medullary cancers may be found in the articular ends of bones, 
forming distinct tumours round which the walls of the bone are 
expanded in a thin or imperfect shell. But more commonly the 
cancer is infiltrated. In these cases, it usually occupies, at once, 
the cancerous tissue, the wall of the bone, and the periosteum: 
and it seems probable that the disease begins simultaneously in all 
these parts; or, at least, that when they are affected in succession, 
it is not generally by extension from one to the other. Hence we 
commonly find that a tumour surrounds the bone, or, in the case 
of a flat bone, covers both its surfaces; and that the portion of 
bone thus invested is itself infiltrated with cancer, which is collected 
most evidently, but not exclusively, in its cancellous tissue. When 
a medullary tumour thus surrounds a long bone, it is usually of 
unequal thickness: when both surfaces of a flat bone are covered 
the tumour is usually biconvex lens-shaped, and is, on eee surfaces, 
of nearly equal extent. 

The periosteum may seem to be continued over a medullary 
cancer thus placed ; but is really, with the exception of a thin outer 
layer, involved in it, and intersects its substance. The intersecting 
portions of periosteum chiefly traverse the exterior tumour, ex- 
tending from the layer which invests its surface to the wall of the 
bone. They form branching and decussating shining bands, which 
to the microscope present a perfect fibrous tissue, infiltrated with 
the cancerous materials. They may, also, be much increased by 
growth, so as to give the section of the tumour an appearance of 
‘grain,’ or of a tissue with fibres set vertically on the bone. Or, 
the periosteal tissue thus growing may ossify. In this event, it 


#* Walshe, l. 2. p. 555. 
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forms, in a large majority of cases, a light, spongy, and friable 
growth of bone, which is like an internal skeleton of the cancer. 

Most of the specimens of ‘spongy’ or ‘fungous’ exostoses are 
such skeletons of cancers, examined after the maceration and 
removal of all the morbid” structures that filled their interspaces. 
The new bone is often formed in thin plates and bars or fibres, 
the chief of which extend outwards, at right angles to the surface 
of the bone on which they grow; they may pass deeply into the 
substance of the cancer, but they seldom reach its outer surface: 
no medulla is formed with them; and they sometimes form a 
denser and harder tissue, like that which belongs to the osteoid 
cancers (see p. 545). 

In the walls, or compact substance, of the bone thus enclosed 
by cancer, it is common to find the laminz separated by can- 
cerous deposit, mingled with a ruddy, soft, material like diploe. 
In other cases, the structure of the walls is rarefied, and converted 
into a light, soft, and porous or finely spongy tissue, whose spaces 
contain cancer-structures. The Haversian canals, also, may be 
enlarged ; cancerous matter being formed within them. Sometimes, 
a peculiar appearance is derived from an unequal separation of 
the laminz of a bone’s walls; large spaces being found between 
them, like cysts, which may be filled with blood or softened cancer. 

Lastly, in the diploe or cancellous tissue, a corresponding state 
exists. The soft cancerous material excludes the medulla, and, 
commonly, its formation is attended with a disturbed growth of 
the bony cancelli, so that they form a finely spongy, dry and brittle 
structure, or more rarely a dense and hard structure, resembling 
the skeleton of the external mass of cancer.* 

It remains that I should describe the Finm MrpuLiary CANCERS. 

In all their general relations,—as to seat, shape, size, and con- 
nections,—these correspond with the softer kind. Like them, they 
may be separate masses, or infiltrated ; may have distinct investing 
capsules, or may extend indefinitely in the proper substance of 
organs; like them, they are apt to affect a certain part or place 
rather than a single tissue: or may be the seats of various dege- 
neration or disease: their only peculiarities are in their own 
structures. 


* TI have twice seen a formation of very firm fibrous substance, like the basis of the 
osteoid cancers, in the cancellous tissue of bones that were surrounded with very soft 
medullary cancer. I have, also, seen a light brittle skeleton formed in the cancer 
arn to a bone, of which the cancellous tissue was converted into hard osteoid 
substance. 

f Generally, I think, when they affect bones, the osseous tissue is apt to soften and 
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They are firm masses: not hard, like scirrhous cancers ; but firm, 
elastic, tense, compact, and moderately tough ; they are as tough 
as the more pliant examples of fibrous cartilage, and merge into 
exact likeness to the less hard and more elastic scirrhous cancers. 
They are not evidently fibrous, but tear or split as very firm 
coagulated albumen might. Their cut or torn surfaces appear 
peculiarly smooth, compact, shining, and sometimes translucent: 
in some instances, they are uniform and without plan; in some, 
more regularly and minutely lobed, or even imitating the ap- 
pearance of any gland, such as the mammary or parotid, in 
which they lie. Sometimes they present a strongly marked grain, 
as if from fibres: but this results, I believe, from a peculiar fas- 
ciculate and linear arrangement of elongated cells. 

In colour, the firm medullary cancers are hardly less various 
than the softer kind. They may be pure white; but more often 
are white, tinted or streaked with pale pink, or yellow; or they may 
be in nearly every part buff-coloured, or grey; or these tints may 
be mingled and mottled with blood-colour, though not so deeply, 
or with such effusions of blood, as are frequent in the softer 
tumours. 

On pressure, especially after contact with water, they generally 
yield a characteristic creamy or greyish fluid, which sometimes 
appears strangely abundant, considering their firmness of texture. 
In a few instances, however, this character is wanting; the firmest 
tumours may give only a thin turbid fluid. 


Among the points of contrast, in the descriptions of medullary 
and scirrhous cancers, is the wider range of variety exhibited by 
the former in the original characters of its growth. For the 
diversities which I have been describing are not to be referred to 
changes ensuing in different stages of the same disease; the firmer 
cancers do not gradually become soft, nor the soft become firmer ; 
they are not to be connected (as the chief varieties of scirrhous 
cancer may be) with the acute or chronic progress of the disease, 
or with ite different modes of growth, or with the differences of age 
in which it occurs: rather, the peculiar features of each specimen, 
and of each chief group, appear to be original and constant,— 
provided they are not affected by degeneration or disease. Now, 
equal diversities exist in the microscopic structures of medullary 


waste, rather than to grow as it does in the soft sarprt cancerous affections. Cer- 
tainly, the firm med cancers rarely have internal skeletons. 
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cancers. Thero are, indeed, certain characters to which nearly all 
are conformed: the microscopic diagnosis is, therefore, seldom 
difficult, very seldom doubtful; yet many varieties of appearance 
need to be learnt, both that the disease may be always recognised, 
and that we may, if pdssible, hereafter accurately divide the 
inconveniently large group into smaller ones. At present such a 
division is impracticable; for we can only sometimes trace a cor- 
respondence between a peculiarity of microscopic structure, and one 
of general aspect, in the tumours; but it should be a chief object 
of future enquiries. 

The varieties exist in both the corpuscles and the basis, stroma, 
or intercellular substance of the cancers. 

Among the corpuscles, the most frequent, and that which seems 
the normal, form, is that of nucleated cells, which, in all essential 
characters, are like those of hard cancer (p. 596, fig. 85). Examples 
of such cells may be found in nearly every specimen, although, in 
certain instances, other forms may predominate over them. There 
is, I believe, no mark by which they may be always distinguished 
from the cells of hard cancers. They may be softer, less exactly 
defined, more easily disintegrated by water, flatter than the cells 
of scirrhous cancer are, but there is in these things no important 
distinction. The only constant difference is in the modes of com- 
pacting, and in the relations of the cancer-materials to the natural 
structures in which they are placed: Cells such as, in scirrhous 
cancers, are closely placed, with a sparing, firm, intermediate 
substance, or are tightly packed among the contracted structures 
of a mammary gland, are in the medullary cancers more loosely 
held together, in a more abundant, and much softer or liquid 
intercellular substance. 

The chief varieties of microscopic forms in medullary cancers 
may be described as affecting, severally, the nuclei, the cells, and 
the intercellular substance; and it may be generally understood 
that each peculiar form may occur in combination with a pre- 
dominant quantity of the ordinary or typical cancer-structures, or 
may, in rarer instances, form the greater part, if not the whole, of 
a cancerous mass. 

(a) Free nuclei, suspended in liquid or imbedded in a soft, 
nebulous, or molecular basis substance, may compose the whole of 
a very soft medullary cancer. Appearances of cells may be seen 
among them, because of the adhesion of the basis substance to 
them; and appearances of many nucleated cells, when frag- 
ments of the basis are detached in which several nuclei are 
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imbedded. But certainly,in many instances, formed cells are rare 
or absent. ° 

The nuclei (fig. 90) are like those of the 
typical cancer-cells (p. 596); they are oval or 
Bi PEE Size, round oval, having a long diameter of from 
36 Oe ¥ S) ssp tO sitsp Of an inch, bright, pellucid, 
Boras So S . pertectly detined, largely, and often doubly 
Sear Nae Se nucleolated. 

Bees og It is in the structures thus formed that the 
minute blood-vessels of cancer may be best 
examined without injection; for the soft material in which they 
ramity may be washed away from them, so as to leave them nearly 
alone, and fit for examination as transparent objects. 

(b) Free nuclei (fig. 91), which may be 

Pee considered as grown or developed, are often 

, mixed, in various proportions, with other 
cancer-structures. Some, retaining the 
usual shape, are much larger than the 
average: others, rarer and more peculiar, 
are elongated, narrow, strip-like, caudate, 
or pyriform. Some of these are very 
small, slender, and apparently of simple 
structure: others more nearly acquire the 
size and other characters of cells. Their contents are not so simple 
and pellucid as those of ordinary nuclei; in the smaller they are 
darkly dotted or granular, but no contained 
particles appear larger than common nucleoli. 
In others, larger, oval, pellucid corpuscles, like 
small nuclei, are contained; and these seem 
to be formed by the enlargement of the nucle- 
Sy GE oli, which thus approach or attain the cha- 
ee) <a @~, racters of nuclei, while the nuclei that contain 

. “= them are advanced to the condition of cells. 
© Most commonly, the cells, that thus seemed 

formed out of nuclei, are singly nucleated ; 
but two or three nuclei are found in a few of large size. 

(c) In a few specimens of medullary cancer of the breast (p. 657), 


Fie. 90.* 


















Fie. 92.} 








* Fig, 90. Nuclei of soft medullary cancer, imbedded in a molecular basis-substance, 
aia esi Magnified 500 times. 
ig. 91. Various grown and developed nuclei of medulla , as described 
in the text. Magnified 500 times. si el sa ae : 
‘és oe 92. Dotted nuclei of medullary cancer, described in the text. Magnified 
Os. 
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and of the parotid, I have found the chief constituent to be free or 
clustered nuclei, of round or round oval-shape (fig. 92) from ;5;5 to 
sos of an inch in diameter, well-defined, but not darkly, nebulous 
or molecular rather than pellucid, and appearing to contain four, 
five, or more shining grarfules, but no special or distinct nucleolus. 
They might have been taken for large corpuscles of inflammatory 
lymph, but that neither water nor acetic acid affected them. They 
were imbedded in a small quantity of molecular basis, and some- 
times arranged in groups, imitating the shapes of acini of glands. 
A few of smaller size but similar aspect appeared to be within 
cells. 

(d) In a remarkable case, lately at St. Bartholomew’s Hospital, 
a woinan, 67 years old, had two very large and several smaller 
tumours connected with the skull, a tumour in the lower part of 
the neck, and similar small growths in the lungs. They were all 
very soft, close-textured, white, or variously coloured with extra- 
vasated blood, enclosing large cavities filled with bloody fluid. Ex- 
cept that they yielded no creamy fluid till after they were partially 
decomposed, one could not hesitate to call them medullary 
cancers. But they were composed, almost exclusively, of round, 
shaded nuclei, with three or four minute shining particles, and in 
general aspect very like the dotted corpuscles of the spleen. 
Many of these were free ; but more, I think, 
were arranged in regular clusters or groups of 
from five to twenty or more, composing round, 
or oval, or cylindriform bodies (fig. 93). A 
few similar nuclei were enclosed singly in 
cells in the cancerous growths in the lungs. 

Such are the chief varieties in the nuclei 
of medullary cancers. Scarcely less may be 
found in cells, mingled, let me repeat, in 
diverse proportions, with cells or nuclei of 
typical form, and rarely surpassing them in number. 

(e) Besides those varieties in the shapes of cells, which were 
described among the microscopic characters of hard cancers (p. 596), 
and which are equally, or with yet more multiformity, found in 
these, we may note the occasional great predominance of elongated 
caudate cells in some examples of medullary cancers. I have 
hitherto observed this in none but some of the firmer specimens 
of the kind. Many such contain only typical cancer-cells; but in 


* Fig. 98. Clustered nuclei of a medullary cancer, described in the text. Magnified 
about 400 times. 


Fie 93.* 
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some the caudate and variously elongated cells predominate, and, 
by their nearly parallel and fasciculate arrangement, give a fibrous 
appearance to the section of the tumour. The adjacent sketch 
(fig. 94) is from the cells of a very firm 

Fra. 94.* tumour that grew round the last pha- 


lanx of a great toe.t Its cancerous 
a nature was proved not only by its struc- 
ee ture, but by its recurrence after amputa- 
agp \ tion, and by similar secondary disease of 
Q 
ag 


the inguinal glands. I found scarcely any 

cells but such as are drawn. Some 

were narrow, tongue-shaped, broad, and 

rounded or truncated at one end, and at 
the other elongated and tapering. Some were elongated at both 
ends; some oat-shaped ; some very slender, with long awn-shaped, 
or cloven processes. All these had large, oval, well-defined, clear 
nuclei, like those of ordinary cancer-cells, and with distinct 
nucleoli. Their texture, also, appeared to resemble that of com- 
mon cancer-cells; they differed only in shape, being, in this, most 
like the cells of recurring fibrous tumours (p. 579). 

(f) In two instances, I have found cancers which, by their 
general characters and history, should be called firm medullary 
cancer, and which were, in great part, composed of much smaller, 
narrower, and proportionally more elongated cells than those last 
described. One of these was a large deep-seated tumour behind the 
inner ankle and in the sole of the foot, enclosing the posterior tibial 
and plantar vessels and nerve, and the flexor tendons. In the other 
case, the primary tumour involved the gum and larger part of the 
front of the lower jaw; and similar secondary disease was diffused 
through part of the right lobe of the thyroid gland, and, in small 
masses, in both lungs. All the tumours were very firm and elastic; 
the fluid that they yielded was not creamy, but viscid and yellow- 
ish. The tumour on the foot was grey, shining, minutely lobed, 
intersected with opaque-white fibrous bands, and in its own tissue 
appeared fibrous. That on the jaw was greyish-white, suffused with 
pink, glistening, but with no appearance of fibrous or other texture. 
In all there were much molecular matter and granular débris, 
cancer-nuclei, and a few cells of ordinary form; but their essential 
structures were (as in fig. 95) very small, narrow, and elongated 


* Fig. 94. Caudate and variously elongated cells of a firm medullary cancer, de- 
scribed in the text. Magnified 450 times. 
t+ Mus. Coll. Surg. 252; and of St. Bartholomew’s, Series xxxv. No. 54. 
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cells and nuclei. The cells were of various shapes; some sharply 
caudate, some swollen in the middle, some abruptly truncated. 
They looked wrinkled and very pellucid. They 

measured, generally, about +55 of an inch pee Oeet 

in length. Some had elongated clear nuclei; 

in others no nuclei appeared. Many free 

nuclei had the same shapes as these cells, and 

of many corpuscles it was hard to say whether 

they should be called cells or nuclei. 

(g) Sometimes one meets with cells, in 
medullary cancers, in which nuclei are not ~< 
at first discernible. They are round, large, 
nebulous ; they contain many minute granules ; 
and, when water is added, it diffuses their contents, and may dis- 
play a round nucleus, smaller, aad more nebulous or granular than 
those of the typical cancer-cells. 

(hk) Cells containing many nuclei are regarded by some as fre- 
quent in certain medullary cancers. I believe that such cells may 
occur, and that occasionally endogenous cells may be found within 
those of larger size and probably older growth: but I am more 
sure that cells containing cells, or containing more than three 
nuclei, are rare, at least in medullary cancers, occurring in exter- 
nal parts. I must believe, from the reports of others, that they 
are more frequent in cancers of internal organs.f What have 
been described as brood-cells in medullary eancers, or as cells 
which, by the multiplication of their nuclei, were effecting rapid 
increase of the cancer, were, I believe, in some instances, the 
many-nucleated cells of myeloid tumours, and, in more instances, 
detached masses or fragments of molecular basis-substance, in 
which nuclei were imbedded. I may.add, that I have not found, 
in medullary cancers, any structures similar to those of the lami- 
nated cysts or capsules which occur in epithelial cancers. 

Such are the chief varieties of the corpuscles of medullary can- 
cer: these, at least, are what I have found them presenting in 
their natural state. Much might be said respecting the changes 
effected in them by the fatty and other degenerations and diseases, 
and about the confusion brought into the microscopic diagnosis by 
the granular masses, free granular matter, and various débris 
hence derived. But for these I must refer to the last lecture, 


* Fig. 95. Small elongated cells and nuclei, with nuclei of ordinary shape, from & 
firm medullary tumour, as described above. Magnified 600 times. 
t Rokitansky delineates some (Ueber die Cyste, figs. 9, 10, 11). 
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and to the general account of degenerations already given.* It 
remains that I should speak of the substance with which the cells 
are associated—the basis, intercellular substance, or stroma. 

I need not repeat what has been said (p. 601) respecting the 
‘stroma,’ so-called, of a cancerous infiltration,—that it is only the 
tissue of the organ in which the cancer is seated. What I have 
now to describe is the substance which is proper to the cancer, 
and in which the cancer-corpuscles are suspended or imbedded. 

(a) The cells and nuclei of medullary cancers may be sus- 
pended in liquid alone; and the two, like a collection of fluid 
rather than like a tumour, may be infiltrated in tissues, or, more 
rarely, may be contained in small cavities. This is not unfre- 
quently the case in very rapid productions of cancerous matter, 
especially in secondary deposits. The liquid (cancer-serum, as it 
has been named) is turbid; it dims transmitted light, and has a 
finely molecular appearance. With the cancer-corpuscles, and 
usually with granular matter, it makes the ‘cancer-juice;’ the 
peculiar thick, creamy liquid, tinted with yellow, grey, pink, or 
purple, and easily diffusible in water. The quantity of corpuscles 
in proportion to the liquid is various; it may be so small, and the 
corpuscles themselves may be so lowly developed, that the liquid 
may appear the chief constituent of the cancer. 

(b) The same kind of liquid which, in the cases just referred 
to, forms the only material suspending the curpuscles, exists, also, 
in the solid medullary cancers: it is the liquid of the ‘ cancer- 
juice.’ But in the more solid growths it appears to be diffused 
through some solid tissue, or in the interspaces of a kind of 
spongy texture. This, which may be more properly called a 
stroma of medullary cancer, is in its simplest form a nearly 
pellucid substance, having either no trace of structure, or only 
imbedded roundish or elongated nuclei; but sometimes it appears 
fibrillated. 

(c) Sometimes a frame-work, enclosing and supporting cancer- 
cells, appears to be formed by elongated fibro-cells arranged in 
series of communicating lines. But, more commonly, a framework 
is constructed of delicate pellucid or nucleated membrane, with 
filamentous tissue. In the last case one obtains from a medullary 
cancer, after expressing as much as possible of its ‘juice,’ a kind of 
sponge, flocculent and shreddy, constructed of membrane and fila~ 
mentous tissue, with blood-vessels, and still-adhering cancer- 


* Or, with more advantage, to Lebert’s admirable account of the changes of the 
cancer-cells, in his ‘ Traité pratique,’ p. 23. 
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particles. One thus sees that, even in the minuter parts, the sub- 
stance of the growth is intersected with such partitions as are 
visible with the naked eye, separating its larger lobes. 

(d) Lastly, when medullary cancer is formed in bone or peri- 
osteum, these tissues may, as I have said, grow excessively, and 
make for it a fibrous or osseous skeleton (p. 644). Or, in other 
cases, new fibrous or osseous tissue may be formed in the cancer, 
and may be as a stroma for the cancer-cells. Medullary cancers 
thus composed are the chief examples of transition-forms to the 
scirrhous cancers, on the one hand ; and, on the other, to the osteoid 
cancers, in which the cancer-cells are wholly or nearly superseded 
by an imperfect ossific production. 


Rokitansky some time ago published an essay * on the develop- 
ment of the stroma or skeleton of cancers, an abstract of which, with 
copies of some of his illustrations, may find here an appropriate 
place. It relates, almost entirely, to that kind of stroma, in me- 
dullary cancers, which is described above (c, p. 652). 

In certain examples of such a stroma or skeleton, two interlacing 
networks, or meshed structures, may be seen (figs. 96, 97). One 
of these (b) consists of slender bands, beams, or tubes (fig. 96, c) 
of an hyaline substance, which contains oblong nuclei, and may be 
in part fibrillated or transformed into filamentous tissue. The other 
and younger structure (a) is composed of larger opaque bands or 
beams, which are made-up of nucleated cells, with elementary 
granules, and variously perforated. These form a network inter- 
lacing with that formed by the hyaline structures. Moreover, with 
these opaque beams, formed of the same structures, and projecting 
from them, or from the hyaline structures, there are hollow flask- 
shaped or villous processes or outgrowths (fig. 97). Many of these 
pass through the apertures or meshes in the networks, projecting 
through them with free ends; and the apertures with which 
many of them are perforated, enlarging by absorption, give them 
the appearance of netted hollow bands or cords. Some of these 
same processes, also, appear pellucid, hyaline, and nucleated at their 
bases or pedicles of attachment, or through more or less of their 
length. 

These several conditions of the stroma indicate, Rokitansky says, 
that it is constructed on that plan of ‘dendritic vegetation,’ of 
which the type and best example is in the villous cancers. The 


* Ueber die Entwickelung der Krebsgeriiste, 1852, from the Sitzungsberichte der 
Kais. Akademie. 
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growth of the stroma takes place, at first, in the form of hollow, 
flask-shaped, budding and branching processes or excrescences, 


Fia. 96.* 





which are composed of hyaline membrane, and filled with nucle~ 
ated cells and granules. These processes constantly increase 


Fia. 97.* 





throwing out fresh off-shoots of the same shape as themselves first 
had (comparably with the increase of the exogenous villi of the 


* Figs. 96 and 97. Development of cancer-stroma, described in the text. Magnified 
90 times, From Rokitansky. 
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cystic chorion described at p. 420). At the same time the cells, or 
part of the cells, within the processes unite or fuse their cell-walls, 
while their nuclei remain and are elongated. Thus the texture of 
the growing stroma becqmes hyaline, nucleated, or at last filamen- 
tous, and tubular; and, as apertures are formed in it by partial 
absorption of its textures, it becomes also meshed and reticulate or 
sponge-like. Fresh dendritic vegetations arising, on the same plan, 
from the network thus formed, pass with interlacements through 
its meshes; and, by repetition of the changes just described, in~ 
crease the stroma and the complexity of its construction. 

The production of cancerous elements is commensurate with 
the growth of the stroma, and they fill all the interstices, as well 
as, in some cases, the tubules of the networks.* 

The foregoing descriptions, though illustrated by only a few 
examples, might suffice, I believe, for the medullary cancers of nearly 
all parts. Yet it may be useful, if, after the example of the 
other lectures, I describe some of the peculiarities which this form 
of cancer presents in certain organs,—making a selection on the 
same grounds as in the last lecture (p. 604), 


* Rokitansky holds that the same method of construction is to be traced in the 
formation of the layers of false membrane, which are found with reticulate or areolar 
surfaces, or, later, with interlacing lamin of fibres, on the pleura and other serous 
membranes. He illustrates it, also, by the reticulate deposits on the interior of ar- 
teries ; and lastly, by the examples of cavernous or erectile tumours, i.e. not of such 
as he admits to be formed by dilatation of blood-vessels, but of such as are entirely 
new-formed structures. I have supposed these (see p. 570) to be new growths, in 
which the blood-vessels greatly enlarging produce the character of an erectile tissue. 
Rokitansky says that processes spring from the bands and the cords of the cavernous 
tissue of such tumours, which processes end with flask-shaped swellings, and are either 
opaque, and formed of nucleated cells, or are formed of nucleated hyaline tissue, or of 
long fibro-cells, or of fibro-cellular tissue. From these likenesses ho deduces for the 
cavernous tumours the same plan of development as for the stroma of cancer. He be- 
lieves, moreover, that the blood which some of them contuin is formed in them; 
saying that, in smull lutely-formed erectile tumours, no anastomosis between their 
dlood-spaces and the blood-vessels in the parts around them can be found. 

Lastly, he says (and the statements may be added to what is mentioned at p, 574 
the affinity of the cave:nous blood-tumour with cancer is more than a form 
one. They not unfrequently exist together in the same organ, ¢. g. in the liver; 
and the stroma of the cancer may be exactly like the mesh-work of the vascular 
tumour. Cuvernous tumours, also, may be found in large numbcrs at once in the 
most different organs and tissues: for example (as in a case related by him), in the 
whole peritoneum, the costal pleura, the subcutaneous tissue, one of the psoas muscles, 
the choroid plexuses, and the fat at the base of the heart. : 

Many of the later writers on the structure of cancer consider, that both the cancer- 
cells and the peculiar trabecular stroma, in the spaces between which the cancer-cells 
are lodged, are developed from the original connective tissue of the part in which the 
cancer is situated. This development being duc to the proliferation of the corpuscles 
of the connective tissue, which, on the one hand, may produce the cancer-celle, on the 
other, may develope in such a way as to form the peculiar, villous, papillary, or den- + 
dritic vegetations above described. When once formed, these trabecule may increase. ,. 
in size through the activity of the cells contained in their interior. In this manner a; 
structure and general plan of arrangement may be produced not unlike that which: 

-has already been described in cylindroma, p. 464, a 


MING 3.5 a 
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In the Tssticiz, the medullary cancer is, usually, of the softer 
kind: the firmer kind is not uncommon, but examples of the 
scirrhous, or any other form of cancer, except the medullary, are 
of exceeding rarity. 

The medullary cancer commonly appears as a regular oval, or 
pyriform mass, which the toughness of the enclosing fibrous coat of 
the testicle permits to grow to a great size without protrusion. As 
the fibrous texture is distended by the growth, so it commonly 
also increases in thickness. The surfaces of the tunica vaginalis 
are generally partially adherent; and what remains of the cavity, 
usually at its upper part, is filled with serous or blood-tinged 
fluid. Part, or the whole, of the glandular tissue of the testicle 
may, I think, be always found outspread on the surface of the 
tumour: the epididymis, often the seat of similar disease, is gene- 
rally flattened and expanded. Separate medullary cancers may lie 
near; especially in the loose areolar tissue of the spermatic cord: 
or the growth may perforate the tunica albuginea, and extend exu- 
berantly about the testicle in the sac of the tunica vaginalis, or 
in the loose tissue of the scrotum: or, without communication, 
part of the cancer may be within, and part around, the tunica 
albuginea.” 

The general characters of the cancer-structure in the testicle are 
usually conformed to the type already described, yet these points 
may be considered worthy of note. (1.) Sometimes the lobes of 
the cancerous mass are severally so invested with connective tissue 
that they may have the appearance of cysts filled with endogenous 
cancerous growths.f (2.) Portions, or whole lobes, of the tumour, 
degenerate and withered into a yellow substance, like tuberculous 
or ‘scrofulous’ matter, are usually seen; especially near the central 
parts of the cancer. (3.) Large cavities full of blood may exist, 
and add to the difficulty of the diagnosis from hematocele. (4.) 
The conjunction of medullary cancer with cartilage is more fre~ 
quent in the testicle than in any other part (see p.515). (5.) The 
disease very rarely affects both testicles, either at once or in 
succession. 

The medullary cancer of the Ey so rarely deviates from the 
general characters of the disease, and, since Mr. Wardrop’s first 


* Mr. Prescott Hewett showed me a specimen in which a healthy testicle was sur- 
rounded by medullary cancer. Examp'e: of similar cancers in the spermatic cord, the 
testicles being healthy, are in the Colleze Museum, No. 2462-3: some affecting the 
undescended testicles are relatel by M+. Arnott (Med.-Chir. Trans. xxx. p. 9), and by 
Dr. Fayrer in Edin. Month. Med. Jal., March 1863. 

t+ Mus, Coll. Surg. No. 2396. 
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account of it, has been described, in all works on Ophthalmic 
Surgery, so much more fully than would here be reasonable, that 
I shall advert to only two points which it illustrates. (1.) It is 
especially apt to present,,either in parts or throughout, the mela- 
notic form; a fact which we can hardly dissociate from that of its 
growth near a seat of natural black pigment, and which illustrates 
the tendency, even of cancers, to conform themselves, in some 
degree, to the structures of adjacent healthy parts. (2.) It shows 
a remarkable disregard of tissue in its election (if it may be so 
called) of a seat of growth. I fully agree with M. Lebert in his 
denial of the opinion that either the retina, or any other tissue of 
the eye-ball, is in all or even in a large majority of cases the 
place of origin of the cancer. Rather, we have, here, a striking 
instance of what may be called the allocation of cancers: of their 
growth being determined to certain places rather than to certain 
tissues. Any of the tissues within or about the globe of the eye, 
or any two or more of them at a time, may be the primary seat of 
the cancer; and, probably, each of them is more liable to be so 
than any similar tissue elsewhere is: the locality, therefore, which 
they all occupy, may be assumed as that to which the cancerous 
growth is directed, rather than any of the tissues themselves. And 
so it appears to be, when, after extirpation, the cancer returns, as 
if with preference, in the same locality, although the whole of the 
first growth, and of the tissues which it occupied, are removed. 


The Breast is among the parts which are most rarely the seats 
of medullary cancer. I cannot tell exactly the proportion which the 
cases of medullary bear to those of scirrhous cancer; but I think it 
is not greater than five to ninety-five in this country ; an infrequency 
which seems the more remarkable by its contrast with the occur- 
rence of the disease abroad. In France, according to M. Lebert,* 
about one-fifth of the cancers of the breast are ‘soft and encepha- 
loid.’ In America, Dr. J. B. S. Jackson has assured me that the 
proportion is not less than one-fifth; and I gather, from the 
records of German writers, that it is with them about the same. 

I have never seen, in the recent state, a medullary cancer of 
the breast which had a brain-like or any other usual appearance :f 
but I have observed four cases of what must be regarded as me- 
dullary cancer, though widely deviating from the usual characters, 


* Des Maladies Cancereuses, p. 326. . 
t I do not so consider two specimens in the Museum of St. Bartholomew’s, Series 


xxxy. 28, 29, removed from the front of the chest after amputation of the breasts on 
account of extreme hypertrophy. 
UU 


658 MEDULLARY CANCER OF THE BREAST. 


and not resembled by any of the same kind except some of 
those occurring in the brain. They may be worth description, 
because they are with difficulty distinguished from hard cancers, 
on the one hand, and from mammary glandular or cystic tumours, 
on the other. If a general description may be drawn from these 
few cases, it may be to the following effect. 

The tumours are separable masses, closely connected with the 
surrounding mammary gland or fat, but not incorporated with 
them, and having, in some instances, distinct thin capsules,—a 
character at once distinguishing them from all the scirrhous 
cancers of the breast that I have yet seen. They are, generally, 
seated on or near the surface of the gland, ‘ floating,’ as mammary 
glandular tumours often do. The skin over them is upraised, thin, 
and tense; not depressed, or morbidly adherent, or itself cancer- 
ous; but when ulceration is at hand, becoming livid, then 
ulcerating sparingly, and then everted with the protruding and 
outgrowing tumour. The tumours are oval, flattened, rounded, or 
nodular; firm, sometimes very firm, but not hard or very heavy 
like scirrhous cancers, and at or about their centres they feel like 
cysts tensely filled with fluid. They may grow quickly, and to 
much larger size than scirrhous cancers; are not remarkably pain- 
ful; and appear prone to be associated with the formation of 
large serous cysts. Their general history is that of ordinary 
medullary cancers. 

With these characters alone, the diagnosis of such medullary 
cancers of the breast is very difficult; all these equally belong to 
mammary glandular tumours or proliferous mammary cysts. But 
the same disease may exist in the axillary lymphatic glands, 
forming quickly-growing masses, apt to be much Jarger than those 
in scirrhous cancer. And,if ulceration ensue in the tumour, it be- 
comes exuberant, with lobed and coarsely-granulated firm growths, 
discharging offensive ichor, and sometimes profusely bleeding. 

When such tumours are removed, they are found, as already 
stated, separable from the mammary gland; it is pressed away by 
them, but is itself healthy. Thesection of the tumour is minutely 
lobed, with lobes or ‘ granulations’ closely grouped, like those of 
@ mammary glandular tumour. Their texture is close, more or 
less firm, easily crushed, shining on the cut surface. In colour, 
they are greyish, varied with dots and irregular lines of yellow 
(which do not follow the course of the gland-ducts), or, in parts, 
suffused ‘with livid or deeper purple tints. Parts of them, or even 
whole lobes, may be soft, shreddy, pale-yellow, like tuberculotis 
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infiltration ; and these seem to be portions that are degenerate and 
withered, like the tuberculoid materials in other medullary cancers. 
They yield, not a creamy fluid, but a turbid greyish, or viscid 
yellowish one. In some instances large cysts lie in or upon them, 
filed with serous, or blood-stained, or darker fluid. 

In microscopic examination traces of a glandular acinous plan 
may be again observed: the corpuscles of the tumour being, at 
least in parts, grouped in round or oval forms, though the groups 
are not inclosed in membrane. The corpuscles may be well-formed 
cancer-cells and nuclei imbedded in molecular substance. But I 
have also found in them, with these or alone, abundant nuclei 
(some free and some in cells), such as are described at page 648, 
fig. 92. It was, chiefly, such nuclei as these, which, being clus- 
tered, gave the minute appearance of glandular construction: and 
in some parts, these alone, clustered and close packed, seemed to 
make up nearly the whole substance of the tumour. 


In the Suscurangous Tissvz, or deeper areolar layer of the skin, 
the medullary cancers, while generally conformed to the type, 
exhibit these peculiarities :— 

(1) They are apt to assume the melanotic state; a fact allied 
to that already mentioned of the cancers of the eye-ball. 

(2) While, in nearly all other external parts, the medullary 
cancers appear as single growths, they are here very often multiple. 
Such numerous cancers may grow after one affecting some distant 
organ; or may be first formed below the cutis. In the latter case, 
many may appear coincidently; or, when in succession, none seem 
to be consequences of the growth of their predecessors; they all 
have the characters of primary cancers, of ‘ cancers d’emblée.’ In 
some cases all the tumours appear in a single region of the body. 
In an old man, lately under Mr. Lawrence’s care, two medullary 
cancers were removed from the scalp, and four remainedinit. In 
a case, which I shall presently detail, a large number were seated 
on one arm and shoulder, but scarcely any appeared elsewhere. 
In some cases, on the other hand, they appear at about the same 
time in many and distant parts; and in some, though limited at 
first to a single region, they grow successively in other parts more 
and more widely distant. Such was the event in a remarkable 
case by Dr. Walshe.* 


# Medical Times and Gazette, Aug. 21 and 28, 1852. In his treatise on Cancer, 
Dr. Walshe gives a full analysis of all the cases previously published. See also the 
singular cage recorded by Mr. Ancell (Med.-Chir. 8, KXV. p. 227). 
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In this aptness to be the seat of many medullary tumours, the 
subcutaneous tissue agrees most nearly with the serous membranes 
and the liver and other glands. The separable tumours are 
generally isolable, oval, discoid, or lens-shaped: very rarely, I 
believe, they are pedunculated: they do not commonly grow to a 
great size, or tend to ulceration or protrusion, unless after injury. 
But there seems no limit to their number; it is-as if the force of 
the disease which, in other instances, is spent inasingle enormous 
growth, were here distributed among many. 

(3) It is chiefly among these examples of multiple medullary 
cancers that the occasional disappearance of a cancer, as if by 
absorption, may be observed. The old man referred to, as under 
the care of Mr. Lawrence, was admitted because one of the 
tumours in his scalp was largely and foully ulcerated. The re- 
moval of it was deferred, on account of the other tumours, and 
especially on account of one behind the ear; but in the course of 
about a month this almost wholly disappeared; the largest of 
those remaining was now removed; and during the healing of the 
wound the rest nearly disappeared, becoming gradually smaller and 
firmer. So,in the case of multiple tumours of the arm, before the 
patient died, the whole of the smaller tumours were completely 
removed during the sloughing and suppuration of the larger. 


The Lympnatic GLaNnps, so rarely the seat of primary scirrhous 
eancer, are often primarily affected with medullary cancer. They 
are, indeed, less frequently so affected than they seem to be; for, 
in some instances, when the disease seems primary in them, it is 
only because of its predominance over that in the organ with which 
they are connected. But, in more instances than these the glands 
are first, and for a time, exclusively affected. The most frequent 
seats of such primary disease are the cervical, inguinal, lumbar, 
axillary, and mediastinal glands: in a few very rare instances 
nearly the whole lymphatic system has quickly become cancerous. 

The primary cancer of the lymphatic glands usually affects, 
from the first, more than one gland; often, it extends through a 
whole group, and so many tumours form in a cluster, that one 
may doubt whether all of them are in glands. They may present 
any of the various forms of medullary cancer; and these peculi- 
arities may be noticed in their course: (1) They are rarely well 
marked in the first instance; they appear like merely enlarged 
glands; their constant and accelerating increase may alone suggest 
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the suspicion of the nature of the disease. (2) Cyst-formation is 
frequent in connection with them. Especially, I think, in the 
neck, one may find serous cysts, in elderly persons, resting on 
clusters of cancerous glands, and the cysts may be often evacuated, 
and will fill again, while the main disease makes insidious progress 
deep in the neck. (3) Partial suppurations may occur in the 
cancerous glands, rendering the diagnosis for a time still more 
difficult. (4) It is especially among the cases of cancerous 
lymphatics that we may find those occurrences of deep connection, 
and of enclosing of large nerves and blood-vessels, to which I have 
referred (p. 640). (5) Cancerous lymphatic glands often give a 
fallacious support to the belief that innocent tumours are apt to 
become cancerous; for the glands sometimes enlarge before the 
cancerous disease is established in them; and since, in their simple 
enlargement, they are like simple tumours, there is an appearance 
of transmutation, when in such a state they become the seats of 
cancer. 


In the Recrum, and in other parts of the digestive canal, I have 
already said that growths of medullary cancer may coexist with 
scirrhous cancer. Whether in this combination or alone, the 
former disease may appear in at least three distinguishable forms. 
(1) It consists sometimes in diffuse infiltration of creamy, white, 
or greyish cancerous substance in the submucous tissue, the 
mucous membrane being, for a time, healthy, but raised into the 
canal with low unequal elevations. (2) Much more commonly, 
larger and more tuberous circumscribed masses grow in the sub- 
mucous tissue, projecting and soon involving the mucous mem- 
brane, then exuberant through ulcerated apertures in it and often 
bleeding. (3) With nearly equal frequency the disease has its 
primary seat in the mucous membrane. Here it forms broad, 
circular, or annular growths, of a soft, spongy, and shreddy 
substance. They are but little raised above the level of the mucous 
membrane, unless it be at their margins, which are usually elevated 
and overhanging, and when ulcerated,’sinuous and everted. They 
are very vascular, justifying Rokitansky’s expression, that the 
blood-vessels of the affected part of the membrane have assumed 
the characters of those of an erectile tissue. They might produce 
little stricture of the canal, if it were not that they are, I think 
frequently, associated with thickening and contraction of the tissue 
external to them. 
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It hardly needs to be added that in whichever part of the in- 
testine the disease commences it extends to the rest, and from them 
to the surrounding tissues; exemplifying here as everywhere 
the coincident processes of destruction and of more abundant 
formation.* 


* When I have omitted all description of the medullary cancers of the uterus, 
lungs, brain, and many other organs in which they frequently occur, it will not, I hope, 
be forgotten that my purpose is only to illustrate the general pathology of the disease 
by the best oop which I have been able to study. To have entered further on 
the special pathology of cancer in each organ would have been beyond my purpose, 
and quite superfluous while the great works of Walshe and Lebert can be consulted. 
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LECTURE XXXI. 
MEDULLARY CANCER. 


PART I1.—PATHOLOGY. 


Tux general history of medullary cancers presents the best marked 
type of malignant growths. Among all tumours, they appear, in 
a general view, the most independent of seat and of locality; the 
most rapid in growth; the most reckless in the invasion of diverse 
tissues; the most abundant in muitiplication: they have the most 
evident constitutional diathesis; they are the most speedily fatal. 
All these facts will be illustrated by comparison of the following 
sketch with the corresponding histories of the other forms of 
cancer. 


(a) Among the conditions favouring the production of medullary 
cancer, the peculiarities of the female sex, though not without 
influence, appear far less powerful than they appear in the history 
of scirrhous cancers. ‘The peculiar liability of the uterus so much 
surpasses that of any'of the male organs of generation, that women 
are certainly, on the whole, more liable than men are to this form of 
cancer. But when the medullary “cancers of the generative organs 
of both sexes are left out, the majority of the remaining cases are 
found among males. 

(b) The medullary cancer is prone to occur at an earlier age than 
any other form; it is, indeed, almost the only cancerous disease 
that we meet with before puberty. The three localities in which, 
according to M. Lebert,” cancer occurs at the lowest mean age are 
(in the order of their liability), the eye, the testicle, and the 
osseous system. To these, while confirming his observation, I 
would add, the intermuscular spaces, and other soft parte of the 
trunk and limbs. The mean age of the occurrence of cancer in 
these parts is under 40; in all other parts it is above 40, and in 
most of them above 50, Now the four localities named above are 


* Traité oo p. 140. See also one of the tables in Med.-Chir. Trans., 
vol. xly. p. 898, 
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those in which the medullary and melanotic cancers almost alone 
occur as primary affections. 

From a table* of 154 primary medullary cancers of the bones, 
soft parts of the trunk and limbs, the eye and orbit, the testicle, 
breast, and various other external parts, I find that the ages at 
which they occurred were as follows : — 





Te ema Be eee Ch ee Red 





Before 10 years of age — 4 15 4 25 
Between 10 and 20 — 12 1 2 21 
» 20, 30 3) 1 4 | 12 | 33 
» 80, 40 2 6 2/17 | 32 
» 40 ,, 60 2 { 11 1 8 | 30 
< 60 ,, 60 3 4 5 3 20 
Above60....... — 6 38 — 10 
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The striking contrast between this table and that of the 158 
cases of scirrhous cancer (p. 616) needs little comment. Of the 
scirrhous cancers, not one occurred before the age of 20; of the 
medullary cancers, more than a fourth began before that age: of 
the former, nearly half commenced their growth between 40 and 
50 years of age; of the latter, little more than a sixth: of the 
former, nearly three-fourths commenced after 40; of the latter, 
little more than one-third did so. 

The following table, also, may be compared with that at p. 617. 
It shows, by similar calculatfons, the relative frequencies of 
medullary cancers in external parts, in proportion to the number 
of persons living at each of the successive decennial periods of life. 
The greatest frequency is between 40 and 50, and reckoning this 
as 100, the following numbers may represent the frequencies of 
the beginning of medullary cancers at other decennial periods : — 


0 to 10 years ova oO 
10 ,, 20 ,, ‘ . 88 
20 ,, 80 ,, . . 59 


80 ,, 40 ,, ; . 9 
40 , 50 ,, F . 100 
50 ,, 60 ,, ; . 99 
Above 60 _,, ; . 44 


* The table is constructed from nearly equal numbers of M. Lebert’s cases and my 
wn; and it may be worthy of remark, that in the case of every part the average age 
is higher in his cases than in mine, 
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The chief points which this table may illustrate are (1), that 
the maximum of frequency, in proportion to the number of persons 
living at the several ages, occurs between 40 and 50, as well for 
the medullary as for the scirrhous cancers of external parts; but 
(2) that there is a gradual ascent to this maximum from the 
earliest period of life, and then a more gradual descent from it. 

I believe, however, that if we could reckon the frequencies of 
medullary cancers of internal organs, we should find no such diminu- 
tion after the age of 50. Rather, it would appear that (in conse- 
quence, chiefly, of the frequency of cancer of the stomach, rectum, 
and bladder in advanced life) the frequency of medullary cancers, in 
proportion to the number of persons living, continues to increase 
up to the latest age. There are, I believe, no tables in which the 
medullary are separated from other cancers of internal organs; 
but from those of the cancers of the uterus and stomach given by 
Lebert, and of the lungs by Walshe (of which, doubtless, the 
majority were medullary cancers), the proportionate frequencies 
at successive periods appear to be as follows. (For comparison’s 
sake, the proportion between 40 and 50 years is still counted 
as 100.) 


vw av J van ° ° ° v 


10 ,, 20 ,, (cancers of the lungs alone) , 3 
20 ,, 80 ,, ‘ ; ‘ : : . 15°7 
30 ,, 40 ,, le, Se ; : ; . 51 
40, 50 , + . ; ‘ ; ‘ . 100 
50 ,, 60 ,, ; . ‘ , F . 204 
60 ,, 70 ,, ; ‘ : ‘ ‘ . 236 
70 ,, 80 ,, (cancers of the stomach almost 
alone) . ‘ - 250 


There are no data from which we could exactly reckon the 
relative frequencies of medullary cancer in each part of the body, 
but there can, I think, be little doubt that it is a disease which, 
on the whole, becomes constantly more frequent, in proportion to 
the number of persons living at each successive period of life, 
from the very earliest to the latest age. 

(c) The influence of hereditary tendency is, probably, about 
the same in medullary as in scirrhous cancer. Among thirty-two 
patients, five were aware of cancer having occurred in other 
members of their families, and of these five, four reported that 
two members of their respective families had died cancerous. 

(d) Among fifty-seven patients with medullary cancer of external 
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parts, seventeen gave a clear history of previous injury or disease 
of the part affected; in seven the history was doubtful. 

Certainly it would be impossible to prove, in many of these 
cases, that the cancer was, in any sense, consequent on the injury 
after which it formed; and yet, while we find that a third of the 
patients with medullary cancers ascribe them to injury or previous 
disease, while less than a fifth of those with simple tumours, or 
with hard cancers, refer them to such cause (p. 619), we cannot 
fairly doubt that these local accidents have influence in determining 
the place and time in which the medullary cancerous diseage shall 
manifest itself. 

The influence of injury is very clearly shown in certain cases, 
in which there is no appreciable interval between its immediate 
ordinary consequences and the growth of a medullary cancer in 
the injured part. For example, a healthy boy was accidentally 
wounded in the eye. It had been perfectly sound to this time; 
but, within a few days after the injury, a medullary tumour grew 
from the eye-ball. It was removed three weeks later; but it 
quickly recurred, and destroyed life. 

A boy fell and struck his knee. It had been perfectly healthy ; 
but the inflammatory swelling (as it was supposed) that followed 
the fall did not subside: rather, it constantly increased; and in a 
few weeks it became probable that a large medullary tumour was 
growing round the lower end of the femur. Amputation proved 
this to be the case. 

Again, a sturdy man, at his work, slipped and strained, or 
perhaps broke, his fibula. Three days afterwards he had increased 
pain in the injured part, and at the end of the week swelling, 
which, though carefully treated, constantly increased. Eight 
weeks after the injury the swelling was found to be a large 
medullary growth around and within the shaft of the fibula; and 
the limb was amputated. 

We must, I suppose, assume the previous dxidotes of a cancerous 
diathesis in the persons in whom these rare consequences of 
accidental violence ensued; nevertheless, their cases prove, as I 
have said, the influence of local injury in determining the time 
and place in which the cancer will be manifested; and they may 
make us believe that, in many cases, in which a clear interval 
elapses between the injury and the appearance of the cancer, the 
effect of the violence, though less immediate, is certain. 

(e) Although I know of no numerical evidence to support it, 
yet I think the general impression must be true that medullary 
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cancer is peculiarly liable to occur in those who have many of the 
features of the fair strumous constitution: in persons of fine com- 
plexion, light hair and eyes, pale blood, quick pulse, and of 
generally delicate or “feeble health. Scirrhous cancer appears 
most frequent in those who have the opposite characters of temper- 
ament. A difference also exists in relation to the general health 
of those in whom the two forms of the disease are severally ob- 
served. I mentioned (p. 619, note) that 95 per cent. of the subjects 
of hard cancer appear to have good general health at and soon after 
its first appearance: the proportion of those in the like condition 
with medullary cancer is about 89 per cent.; the remainder have 
presented from the very beginning a loss of weight and of muscular 
power, accelerated action of the heart, quick breathing, paleness, and 
general defect of health. 


In the growth of medullary cancer we may chiefly observe these 
three things—(1) their multiplicity in certain cases; (2) their 
generally rapid rate of increase; (3) the occasional complete sus- 
pension of growth. 

T have referred to their multiplicity in the subcutaneous tissue, 
but again notice it, to mention the observation of Rokitansky,* 
that medullary cancers are sometimes developed in great number 
in the course and among the phenomena of a very acute typhoid 
fever. 

I do not know what their greatest rate of increase may be; but 
it has in several cases exceeded a pound per month, and, except in 
the instances of some of the cartilaginous tumours (p. 496), it is, I 
believe, unequalled by any other morbid growth. In general, the 
more rapid the growth the less is the firmness, and the less 
perfect the development of nuclei and cells, in the medullary 
tumour. Their rapid increase commonly indicates, not a special 
capacity of growth or multiplication of cells in the tumour already 
formed, but an intense diathesis, an ample provision of appropriate 
materials in the blood. The growth is by simple increase: the 
materials once formed do not normally change their characters; 
there are no stages of crudity or maturity; the disease is, in its 
usual and normal course, from first to last the same, 

But while these things justify the expression that the medullary 
is, on the whole, the most acute form of cancer, yet there is, I 
believe, none in which arrest or complete suspension of progress is 


* Pathologische Anatomie, i, 373. 
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60 apt to occur. These cases have occurred within my own obser- 
vation, A man, 38 years old, had a slight enlargement of one 
testicle for fifteen years, and its rate of increase was often inap- 
preciable. At the end of this time rapid growth ensued. On 
removal, well-marked medullary and melanotic cancer was found, 
and was the only apparent source of the enlargement. He died 
soon after the operation with recurrence of the disease. 

A man, 42 yeurs old, had a large increasing medullary tumour 
of the ilium. He had also a tumour in the upper arm, which had 
grown slowly for seven years and had been stationary for three 
years. When he died, the tumour in the arm had as well-marked 
characters of medullary cancer as that of the ilium, or of any 
other of the several parts in which similar disease was found.* 

A man, 35 years old, had numerous medullary tumours in his 
right upper arm, shoulder, and axilla, all of which had com- 
menced their growth within three months, and were very quickly 
increasing. One, which appeared to be in every other respect of 
the same kind, had been stationary for twelve years in the groin, 
and another nearly as long in the neck. 

Sir Astley Cooper removed a gentleman’s testicle for what was 
believed to be medullary cancer. He remained well for twelve 
years, and then died with certain medullary cancer in the pelvis. 

Dr. Baly had a patient who had observed for several years a 
tumour connected with two of his ribs. It had scarcely enlarged, 
till shortly before his death; then it quickly increased, and, at 
the same time, numerous medullary cancers appeared about it and 
in more distant parts.f 

Cases such as these occur, so far as I know, in no cancers but 
those of the medullary and melanotic kinds. They seem to be 
quite inexplicable; and as yet no facts have been observed which 
would show a peculiarity of structure in the arrested cancers cor- 
responding with the strangeness of their life. 


As the medullary cancers grow, the parts about them generally 
yield, and some among them grow at once in strength and in 
extent, and for a time retard both the increase and the protrusion 
of the tumour. Because the skin over a medullary cancer is not 
often infiltrated (as that over a hard cancer usually is), we do not 


* Museum of St. Bartholomew's, cogs i. Nos, 286 to 240. Case related by Mr. 
sre in Med-Chir. Trans., xxviii. p, 317. 
Fielder on the ribs is in the Museum of St, Bartholomew's. It appears an 
medullary cancer, with a hard bony skeleton. 
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often see the kinds of ulcer described in the last lecture (p. 622). 
Neither is there, in medullary cancers generally, any remarkable 
proneness to ulceration. The usual course is, that, as the tumour 
grows, the skin and othér parts over it become thinner and more 
tense; then, as the growth of the tumour is more rapid than 
theirs, they inflame and ulcerate, and a hole is formed over the 
most prominent part of the tumour. There is nothing specific or 
characteristic in this ulceration; it is only such as may ensue over 
any quickly-growing tumour; but the continued rapid increase of 
the cancer makes it protrude and grow exuberantly ; it throws out 
fungus, as the expression is. The exuberant growth, exposed to 
the injuries of the external world, inflames, and hence is prone to 
softening, bleeding, ulcerating, and sloughing.* These may keep 
down its mass; yet it may grow to a vast size, having only its 
surface ulcerated; lower down, it, usually adheres to the borders 
of the apertures in the skin, and overhangs and everts them. This 
is usually the case with the huge outgrowths of medullary cancer 
that have protruded from the eye-ball, after penetrating through 
ulcers of the overstretched cornea or sclerotica. And similar exu- 
berant growths are often seen when medullary cancers have pene- 
trated the walls of various cavities or canals: thus, e.g., they 
grow along the canals of veins when they have entered them by, it 
may be, a single small orifice. 

In the cases of diffuse infiltration of an exposed superficial 
tissue (e.g., of the mucous membrane of the stomach or rectum) 
the cancer usually ulcerates widely with the tissue it affects, and 
herein imitates more nearly the characters of the ulceration in 
scirrhous and epithelial cancers. 


Through the constantly deepening cachexia, with which the 
increase in the medullary cancers is usually commensurate, and 
which is augmented by the various influences of the local disease, 
the usual course of the medullary cancer is uniformly towards 
death ; and rapidly thither, even when the growth does not involve 
parts necessary to life. And yet, as Rokitansky has observed,t 
there is no form of cancer in which spontaneous natural processes 
of healing so often occur. Doubtless nearly all the reputed cases 
of the cure of cancer have been erroneously so regarded; yet 

* In Series xxxv. No. 60 in the Museum of St. Bartholomew's, is a large medullary 
tumour which had in the subcutaneous tissue of the back, and, after the skin 
over it had ulcerated, was in one mass nares out through the opening, while the 


patient was endeavouring to raise herself in 
t Loe. cit. p. 378. 
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instances may be easily gathered of at least temporary cure; and 
these are important in relation to the general pathology of cancer, 
since they afford the best examples of the effects of its degenera- 
tions and diseases.* 

The degenerations of medullary cancer are chiefly three : wither- 
ing, fatty, and calcareous degeneration. Its chief diseases are 
equal in number—hemorrhage or apoplexy, suppuration, and 
sloughing. 

A medullary cancer may gradually decrease, becoming harder, 
as if by shrivelling and condensing, and at length may completely 
disappear. I have mentioned such cases at p. 660; and I have 
seen the same happen after partial removal of cancers. 

A firm medullary tumour was seated deep in the substance of a 
young woman’s parotid gland. Its removal with the knife could 
not be safely completed ; about a fourth part of it was left behind, 
and the wound was left to heal in the ordinary manner. It healed 
quickly, enclosing the remains of the tumour; but after some 
time all the appearance of swelling subsided, and no renewed 
growth ensued till after a lapse of three months, when it was re- 
newed, but not more rapidly than before. 

A woman’s humerus was amputated with a large mass of firm 
medullary cancer surrounding its neck and the upper part of its 
shaft. The same disease existed in all the muscles about this part 
of the bone; and the patient was so exhausted, that the dissection 
necessary for the removal of the whole disease could not be com- 
pleted. Large portions of it were left in the deltoid and great 
pectoral muscles. In two months after the operation, however, 
the wound had very nearly healed, and no trace could be felt of 
the masses of the cancer in the muscles. Nor did any perceptible 
recurrence take place till more than four months after the opera- 
tion. At that time renewed growths appeared at the scar, and in 
the thyroid gland, and quickly increased. 

To these cases I might add at least three in which I have known 
portions of cancerous growths left in the orbit after incomplete 
operations; in all of which complete healing ensued, and one, 
two, or three months elapsed before any renewed growth was 
evident in the portion of disease that was left. In all these cases 
the disappearance of the cancer may have been due in part 


* A probable instance is related by Pirogoff (Klinische Chirurgie, i. p. 46). It 
was in a middle-aged man. The tumour grew to a great size, and a connected 
with the periosteum of the ribs ; it ulcerated, sloughed in portions, and finally healed. 
The patient remained well for two years, at least. 


DEGENERATION. 671 


to the disease and rapid degeneration excited in it by the injury of 
the operation and its consequences; and in all, the growth was 
renewed within three months of the disappearance: a fallacious 
hope was in all excited, and bitterly disappointed. But I shall 
have presently to refer to a case in which the removal of cancers 
was independent of local injury. 

It is most probable that fatty degeneration coincided with the 
wasting and absorption of cancer which occurred in the preceding 
cases ; for it seems to be the most frequent change when growth 
is hindered. I have already referred to the fatty degeneration 
which, in medullary cancers, as in other tumours, may give an 
appearance of buff or ochre yellow lines or minute spots scattered, 
as a reticulum, through their substance. I have also described 
(p. 641) the similar but larger degeneration which ensues in those 
portions or lobes of medullary cencers that are found as tuber- 
culoid masses (phymatoid, of Lebert), yellow and half dry, among 
the other portions that appear actively progressive. In both cases 
it is probable that the altered substances are incapable of further 
growth; but the change, being only partial, does not materially 
affect the progress of the whole mass. But, though more rarely, 
a whole mass (especially when many exist, as in the liver) may 
be found white, or yellowish-white, soft, partially dried, close~ 
textured but friable, and greasy to the touch—in a state of what 
Rokitansky has called ‘saponification.’ In such cases, many of 
the cancer-cells and nuclei have the characters of the granular or 
fatty degeneration, and may appear collapsed and shrivelled; and 
they are mingled with abundant molecular matter and oil-particles 
of various sizes, and often with crystals of cholestearine or with 
coloured granules. All the analogies of such changes in other 
parts imply that cancers thus degenerated must be incapable of 
increase; they are amongst those which may well be called, as by 
Rokitansky, obsolete. But I am not yet sure that these gradual 
changes have been ever followed by absorption of the altered cancer- 
substance, and by healing:* the disease ceases but does not dis- 
appear: and usually, while one mass is thus changing, others are 
progressive. 

The calcarous degeneration is much more rare than the two 
preceding. It is fully described by Dr. Bennett f and Rokitansky,} 


* The erppoers cases of healing of cancer of the liver, reported as having occurred 
at Prague, it of other explanations. (See Lebert, Traité Pratique, p. 72.) 
+ On Cancerous and Canecroid Growths, p. 214. 

t Loe, cit. p. 352. 
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and is in all essential characters similar to that which so often 
occurs in degenerating arteries, calcified inflammatory products, 
&c. The earthy matter, in minute granules, is commonly mingled 
with fatty matter, and, according to the quantity of fluid, is like 
more or less liquid or dry and hardened mortar: if hardened it 
lies in grains, or larger irregular concretions, in the substance of 
the tumour. Its indications are the same as those of the fatty 
degeneration with which it is usually mingled.* 


Among the diseases of medullary cancers their proneness to 
bleeding may be mentioned. Hence their occasionally abundant 
hemorrhages when protruding, and the frequent large extravasa- 
tions of blood in them, variously altering their aspects as it passes 
through its stages of decolorisation, or other changes. The ex- 
treme examples of such bleeding cancers constitute the fungus 
hsematodes. 

Acute inflammation also is frequent, especially in such as are 
exposed through ulcers. It may produce not only enlargement of 
the blood-vessels and swelling of the tumour, but softening, sup- 
puration, and, I believe, other of its ordinary effects. The soften- 
ing may be compared with that which occurs in inflammation of 
any natural part, like which, also, it is, 1 believe, often attended 
with a rapid fatty degeneration or a disintegration of the 
cancer-structures. I am not disposed to think with Rokitansky 
that the reticulum, or other ordinary yellow deposits in cancers, 
are due to inflammatory exudations passing into and propagating 
a fatty transformation; but I think that acute inflammation in 
a medullary or any other cancer is likely to be attended with the 
same degenerative softening and transformation, as we find con- 
atituting a part of the inflammatory process in the natural tissues. 
Thus degenerating, and whether with or without suppuration, a 
medullary cancer may be completely removed. 

By sloughing, also, a medullary cancer may be wholly ejected ; 
and this event is more likely to happen than with any other kind 
of cancer, because no other is common in the form of an isolable 
mass. I might collect several casesin which it has occurred, but 
none is more remarkable than this.t A strong man, 46 years old, 

; : 
menial degeneration af tho modullary cancer (excopin tho few natances in whit 
epithelial cancers are melanotic). But part of another lecture will be devoted to this. 

he same lecture will comprise the colloid or alveolar cancer; and I shall have 
occasion to mention in it the frequent occurrence of cysts in medullary cancers, some 


of which might Bay ee be described as a cystic disease of the cancers. 
¢ The case is reported by Mr, Abernethy Kingdon, in the Medical Gazette, 1850. 
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under Mr. Lawrence’s care, had a large firm medullary cancer 
deep seated in his thigh, of about nine months’ growth, painful 
and increasing. In an attempt to remove it, the femoral artery 
was found passing right through it; its connections, also, appeared 
so wide and firm, and bleeding ensued from vessels of so great size, 
that the operation was discontinued after about half the surface 
of the tumour had been uncovered. The tumour sloughed, and 
gradually was completely separated. It came away with nearly 
three inches of the femoral artery and vein that ran through it. 
No bleeding occurred during or after the separation, and the 
cavity that remained in the thigh completely healed. The man 
regained an apparently good health for a few weeks; then the 
disease, returning in the thigh, proved quickly fatal. 

In the following strange case, nearly all the methods of spon- 
taneous temporary cure which I' have been illustrating were 
exemplified :— 

A tall, healthy-looking man, 36 years old, came under my care 
in July 1850. In October 1849 he thought he strained his shoulder 
in some exertion, and soon after this he noticed a swelling over his 
right deoid muscle. It increased slowly and without pain for 
nine months, and was thought to be a fatty tumour, or perhaps a 
chronic abscess. About the beginning of July, other tumours 
appeared about the shoulder; and, when I first saw him, there was 
not only the tumour first formed, which now covered two thirds of 
the deltoid, but around its borders were numerous smaller round 
and oval masses; in the axilla was a mass as large as an egg; 
over the brachial vessels lay a series of five smaller tumours, and 
a similar series of larger tumours over the axillary vessels reaching 
under the clavicle. A small tumour of several years’ date lay at 
the border of the sterno-mastoid muscle; and one, which had been 
noticed for twelve years, wasin theright groin. All these tumours 
were soft, pliant, painless, subcutaneous, movable, more or less 
lobed. There could be very little doubt that they were medullary 
cancers, and their complete removal seemed impossible ; but it was 
advised that, for proof’s sake, one should be excised. I therefore 
removed one of those near the chief mass. It was composed of a 
soft greyish substance, with a pale purple tinge, lobed, easily 
reduced to pulp, and in microscopic structure consisted almost 
wholly of nucleated cells exactly conformed to the very type of 
cancer-cells, The operation was followed by no discomfort; and, a 
few days after it, the patient left the hospital, still looking healthy, 
but, I supposed, doomed to a rapidly fatal progress of the disease, 

xx 


674 MEDULLARY CANCER. 


At home, near Dover, he was under the care of Mr. Sankey. In 
a few days after his return, the skin over the largest tumour 
cracked, and a thin discharge issued from it. Four days later he 
was attacked with sickness, diarrhoea, and abdominal pain, and in 
his writhings he hurt his arm. Next day, three or four more 
openings had formed over the great tumour, and the scar of the 
operation-wound reopened: the tumour iteelf had rapidly enlarged. 
From all these apertures pus was freely discharged, and in a day 
or two large sloughs were discharged or drawn through them. 
With the sloughing, profuse hemorrhage several times occurred. 
All the upper part of the arm and shoulder was undermined by 
the sloughing, and a great cavity remained, from which, for three 
weeks, a thin foetid fluid was discharged, but which then began to 
heal, and in twelve weeks was completely closed in. 

While these changes were going on in the tumours over the 
deltoid and in those near it, that in the axilla was constantly 
enlarging. It became ‘as large as a hat,’ and early in September 
it burst; and through a small aperture about six pints of pus were 
rapidly discharged. A great cavity, like that of a collapsed abscess, 
remained; but it quickly ceased to discharge, and healed. In the 
same time all the tumours over the brachial vessels disappeared ; 
they did not inflame or seem to change their texture; only, they 
gradually decreased and cleared away, and with them that also 
disappeared which had been in the groin for twelve years. 

It need hardly be said that during all this time of sloughing 
and suppuration the patient had been well managed, and amply 
supported with food and wine and medicine. About the end of 
October he appeared completely recovered, and returned to his 
work. I saw him again in January 1851. He looked and felt 
well, and, but that his arm was weak, he was fully capable of work 
as an agricultural labourer. Over the lower half of the deltoid 
there was a large irregular scar; and this appeared continuous 
posteriorly with a small masa of hard tough substance, of which 
one could not say whether it were tissues indurated after the 
sloughing, or the remains of the tumour shrivelled and hardened: 
whatever it was, it was painless and gradually decreasing. No 
traces remained of the other tumours in the arm, except a small 
mass like a lymphatic gland in the middle of the upper arm. In 
the axilla there was a small swelling like a cluster of natural 
lymphatic glands. The tumour also remained at the border of the 
sterno-mastoid muscle, and was rather larger than in July. 

In. February 1851 the swelling of the axilla began to increase, 
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its growth became more and more rapid. By the end of March 
the arm was greatly swollen; he suffered severe pain in and about 
it; his health failed; he hhd dyspnoea and frequent vomiting, and 
died with pleuro-pneumonia on April 20. The tumour in the 
axilla (the only one found after death) was about eight inches 
long, oval, lobed, soft, vascular, and brain-like, and consisted, 
chiefly, of small apparently imperfectly formed cancer-cells. 

Such a case as this needs little comment. It illustrates the 
Spontaneous removal, and, so far, the healing, of medullary cancers 
by absorption, by inflammation and abundant suppuration, and by 
sloughing. It shows the absorption of the cancerous matter, 
doubtless in an altered state, accomplished without evident injury 
to the economy. And it illustrates the cancerous diathesis quickly 
reestablished after being, we must suppose, suspended or super~- 
seded for a time, during the removal of its products. Hard, 
therefore, as we may say, the struggle for recovery was, it was not 
successful. 

It is scarcely possible to give general illustrations of the pain 
and other phenomena attendant on the progress of medullary 
cancers; for these are variously modified by the many organs in 
which it may have its primary seat. The history of some of the 
medullary cancers, which grow as distinct tumours, may teach us 
that the pain is not an affection of the cancer itself, but of the 
organ which it occupies. Such cancerous tumours, in the sub- 
cutaneous areolar tissue, are, I believe, rarely the sources of pain ; 
often they are completely insensible: yet the same kind of tumours 
seated among the deeper parts of limbs, or enclosed in the testicle, 
or in bone, seem to be usually painful, and often severely so. The 
difference indicates that the varying pain is not of the cancer, but 
of the part it fills, 

The cachexia is, in the later periods of the disease, too much 
varied by the disturbed functions of the argans specially affected 
to admit of general description. But it is chiefly in this form of 
cancer that, early in the disease, and even while the local affection 
seems trivial, and involves no important part, we often find the 
signs of the general health being profoundly affected; the weight 
and muscular power regularly diminishing, the complexion 
gradually fading, the features becoming sharper, the pulse and 
breathing quicker, the blood more pale. Such events are, indeed, 
inconstant, both in the time of their occurrence and in their 
intensity; but in many cases they are far too striking to be over~- 
looked; the defective nutrition of the early stages of phthisis is 
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not more marked: the evidence is complete for the proof of a 
distinct cancerous cachexia, which is indeed commonly indicated. 
and may be measured by a cancerous growth, but which may 
exist in a degree, with which neither the bulk, nor the rate of 
increase, of the growth is at all commensurate. 

To estimate the general duration of life in those who have 
medullary cancers, those cases alone should be reckoned in which 
parts whose functions are not essential to life are affected; such as 
the bones and soft parts about the trunk and limbs, the testicle, 
the eye, and other external organs. From a table of fifty cases of 
medullary cancers in these parts (including eight cases of cancer 
of the bones by M. Lebert), in all of which the disease pursued its 
course without operative interference, I find the average duration 
of life to be rather more than two years from the patient’s first 
observation of the disease.* 


Among 45 of these patients, — 
6 died within 6 months 


7 5, between 6 and 12 months 
11 ”? 3? 12 +h) 18 3? 
4 ? 3? 18 ?? 24 9 
7 ”? ”? 24 +P) 36 29 
7» » 36, 48 ,, 
3 ,, more than 48 4 from the com- 


mencement of the disease. 


A comparison of this table with that at p. 631 will show, in 
striking contrast with the history of scirrhous cancer, the rapidity 
of this form in running its fatal career ; a rapidity which is certainly 
not to be ascribed to the earlier exhaustion produced by hamor- 
rhage, discharge, pain, or other local accidents of the disease, but 
is mainly due to the augmenting cachexia. The same comparison 
will show how small is the proportion of those in whom the disease 
lasts more than four years; and there seem to be no cases parallel 
with those of scirrhous cancer which are slowly progressive through 
periods of five, ten, or more years. I have mentioned instances of 
the apparent suspension of the disease; but these are different 
from the cases of constant slow progress, the rarity of which 
supplies an important fact in diagnosis, in the great probability 


* I have not reckoned in this table the exceptional cases referred to at p. 668, in 
which the disease appeare tohuye been suspended for some years. But I have in- 
cluded five cases in which the patients were still living beyond the average time. In 
the forty-five already dead, the average duration of life was 23°8 months. 
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that a tumour is not a medullary cancer, if it have been increasing 
for more than three years without distinct manifestation of its 
cancerous nature. 

The effect of removing medullary cancers is, on the whole, an 
increased average duration of life; but chiefly, I believe, because 
in a few cases the operation is long survived, and, in some, death, 
which would have speedily ensued, is for a time arrested. Thus 
in forty-six cases in which external medullary cancers were re- 
moved by excision, or amputation of the affected part, the average 
duration of life was something more than twenty-eight months.* 
Among fifty-one cases, (including nine cases of extirpated cancer 
of the eye, from M. Lebert) these were the several times of death, 
reckoning, as before, from the first observation of the disease by 
the patient : — 


Within 6 months . : : eal 
Between 6 and 12 months 13 
” 12 ,, 18 ” . ° 7 
" 18 , 24 ,, ; . 8 
”? 24 ” 36 ” e 11 
» 86, 48 ,, 3 
Above 48 . 8 


_The comparison of this table with that in p. 676 will show that 
the only notable contrast between them is in their first and last 
lines. 

If the operation be recovered from, the regular course of 
events brings about the renewal of cancerous growth, either near 
the seat of the former growth, or in the lymphatics connected 
therewith, or, more rarely, in some distant part. In thirty-eight 
cases of medullary cancer, affecting primarily the same external 
organs as afforded the cases for the former tables, I find the average 
period of recurrence after the operation to have been seven 
months. I have reckoned only those cases in which a period of 
apparent recovery was noted after the operation; all those cases 
are omitted in which the disease was not wholly removed, or in 
which it is most probable that the same disease existed unobserved 
in lymphatics or other internal organs at the time of operation. 
Yet the average rate of recurrence is fearfully rapid. 


* Two of Mr. Baker’s tables show a greater advantage derived from operations, 
probably because of a better selection of cases. The average duration of life in 32 
cases a submitted to operation was 20 months; in 16 cases operated on, 33°4 
months. 


678 MEDULLARY CANCER. 


It was observed in between— 
1 and 3 months in 18 cases 
8 , 6 ” 11 ,, 
6 ,, 12 Wig ae 45; 
12 ,, 24 ” a 
24 79 36 PP] 2 7 


Among the fifty-one cases in the table on p. 677, those of five 
patients are included, who were living without apparent return of 
disease, for periods of three, three and a half, four and a half, 
five, and six years after operation; and I have referred already to 
one case in which a patient died with cancer in the pelvis twelve 
years after the removal of a testicle which was considered cancer- 
ous. Of cases more near to recovery than these I can find no 
instances on authentic record. 

The cases I have been able to collect supply little that is con- 
clusive respecting the different durations of life, according to the 
age of the patient, the seat of the cancer, and other such circum- 
stances. In children under ten years old, the average duration of 
life, with medullary cancers of external parts, is, I believe, not 
more than eighteen months; after ten years, age seems to have 
little or no influence. According to the part affected the average 
duration of life appears to be greater in the following order :—the 
testicle, the eye, the bones, the soft parts of the limbs and trunk, 
the lymphatics; but the difference is not considerable. It is the 
same, I believe, with the results of operations; recurrence and 
death occur, on the whole, more tardily after amputations for 
medullary cancers of the bones and soft parts of the limbs, than 
after extirpations of the eye or testicle; but there are many 
obvious reasons why we cannot hence deduce more than a very 
unstable rule for practice. The previous duration of the disease 
seems, also, to have little influence on the time of recurrence after 
the operation: the only general rule seems to be, that the rapidity 
of recurrence corresponds with that of the progress of the primary 
disease. 

Now, respecting the propriety of removing a medullary cancer 
in any single case, much that was said respecting the operation for 
scirrhous cancer of the breast might be repeated here. The hope 
of finally curing the disease by operation should not be entertained. 
Such an event may happen, but the chance of it is not greater 
than that of the disease being spontaneously cured or arrested ; 
and the chance of any of these things is too slight to be weighed 
in the decision on any single case. The question, in each case, is 
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whether life may be so prolonged, or its sufferings so diminished, as 
to justify the risk of the aqperation. In general, I think, the answer 
must be affirmative wherever the disease can be wholly removed, 
and the cachexia is not so manifest as to make it most probable 
that the operation will of itself prove fatal. 

(1.) The number of cases in which the patients survive the opera- 
tion for a longer time than that in which, on the average, the disease 
runs its course, is sufficient to justify the hope of considerable 
advantage from the removal of the disease. On the other hand, the 
number of chronic cases of medullary cancer is so small, that no 
corresponding hope of a life being prolonged much beyond the 
average can be reasonably held, if the disease be left to run its own 
career.* 

(2.) The hope that the removal of the cancer will secure a con- 
siderable addition (two or more years, for example,) to the length 
of life will be more often disappointed than fulfilled. But, even 
when we do not entertain this hope, the operation may be justified 
by the belief that it will avert or postpone great suffering. The 
miseries attendant on the regular progress of a medullary cancer, 
in any external part, are hardly less than those of hard cancer of 
the breast; they are such, and in general so much greater than 
those of the recurrent disease, that unless it is very probable that 
an operation will materially shorten life, its performance is 
warranted by the probability of its rendering the rest of life less 
burdensome. ; 

(3.) A motive for operation in cases of supposed medullary 
cancers may often be drawn from the uncertainty of the diagnosis. 
This is especially the case with those of the large bones, for the 
removal of which the peril of the necessary operation might seem 
too great for the probability of advantage to be derived from it. 
I have referred to cases of cartilaginous and myeloid tumours of 
bone (pp. 496, 521, 524), in which during life the diagnosis from 
medullary cancers was, I believe, impossible. In all such cases, 
and I am sure they are not very rare, the observance of a rule 
against the removal of tumours or of bones believed to be cancerous, 
would lead to a lamentable loss of life. All doubts respecting 
diagnosis are here to be reckoned in favour of operations. 


* The difference here stated may seem opposed by the tables in the foregoing pages. 
I must therefore state that, at page 668, I have referred to all the cases of chronic or 
suspended medullary cancer that I have ever seen or heard of; but that the cases of 
operations survived for more than three years, mentioned at page 677, were not 
selected on this account, but occurred in the ordinary course of observation. 
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LECTURE XXXII. 
EPITHELIAL CANCER. 


PART I.— ANATOMY. 


EPITHELIAL CANCER has its primary seat, with very rare exceptions, 
in or just beneath some portion of skin or mucous membrane. Its 
most frequent locality is the lower lip, at or near the junction 
of the skin and mucous membrane; next in order of frequency it 
is found in the tongue, prepuce, scrotum (of chimney-sweeps), labia, 
and nymphe: more rarely it occurs in very many other parts,— 
as at the anus, in the interior of the cheek, the upper lip, the 
mucous membrane of the palate, the larynx, pharynx, and cardia, 
the neck and orifice of the uterus, the rectum and urinary bladder, 
the skin of the perineum, of the extremities, the face, head, and 
various parts of the trunk. In the rare instances of its occurrence, 
as a primary disease, in other than integumental parts, it has been 
found in the inguinal lymphatic glands (as in a case which I shall 
relate), in bones,* the dura mater, and in the tissues forming the 
bases or walls of old ulcers. 

By extension from any of its primary seats, an epithelial cancer 
may occupy any tissue: thus, in its progress from the lip, tongue, 
or any other part, muscles, bones, fibrous tissues, are alike invaded 
and destroyed by it. As a secondary disease, or in its recurrence 
after removal by operation, it may also have its seat in any of 
these tissues at or near its primary seat; but it more commonly 
affects the lymphatic glands that are in anatomical connection 
therewith ; and, very rarely, it has been found in internal organs, 
the lungs, liver, and heart.f 


* Virchow, in the Wirzburg Veen ine i. 106. 

+ In the lungs and in the heart, in the Museum of St. Bartholomew's. In the liver 
once, by Rokitansky (Pathol, Anat. i. 386). In the lungs and ‘in the liver, in the 
Museums of Berlin and Wirzburg (Virchow, 1. c.; and in his Archiv, B. iii. p. 222). 
Ch. Robin has described, under the title epithelioma of the kidney (Gaz. des H 
1855), a well-marked case of epithelial cancer of the kidney, but under the same title he 
describes a case which appears to have been nothing more than blocking up with epithe- 
lium and dilatation of the urine tubes. In a case described by Mr. Sibley in the Path. 
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The essential. anatomical character of the epithelial cancer is, 
that it is chiefly composed of cells which bear a general resemblance 
to those of such tessellated or scaly epithelium us lines the interior 
of the lips and mouth,* and that part of these cells are inserted 
or infiltrated in the interstices of the proper structures of the skin 
or other affected tissue.t 

The epithelial cancers of the skin or mucous membrane from 
which, as types, the general characters of the disease must be 
drawn, present many varieties of external shape and relations, 
which are dependent, chiefly, on the situation in which the cancerous 
structures are placed. They may be either almost uniformly diffused 
among all the tissues of the skin or mucous membrane, predomi- 
nating in only a small degree in the papille; or the papille may be 
their chief seat; or they may occupy only the sub-integumental 
tissues. As a general rule, in the first of these cases, the cancer 
is but little elevated above or imbedded below the normal level of 
the integument, and its depth or thickness is much less than its 
other dimensions; in the second, it forms a prominent warty or 
exuberant outgrowth; inthe third, a deeper-seated flat or rounded 
mass. These varieties are commonly well marked in the first 
notice of the cancers, or during the earlier stages of their growth; 
later, they are less marked, because (especially after ulceration has 
commenced) an epithelial cancer, which has been superficial or 
exuberant, is prone to extend into deep-seated parts; or one 
which was at first deeply seated may grow out exuberantly. More- 
over, when ulceration is in progress, a greater uniformity of external 
appearance is found; for, in general, while all that was superficial 


Trans., vol. x. p. 272, in which the tongue was affected with epithelial cancer, a post- 
mortem examination disclosed a peculiar condition of the right supra-renal capsule. 
It was enlarged and converted into a firm, almost fibrous-looking, cream-coloured sub- 
stance, in which ‘large numbers of cells, closely resembling epithelial cancer cells, were 
found. The other viscera were healthy. 

* In very rare cases the cells, or part of them, are like those of columnar epithelium 
(see pp. 702 707). 

In assigning these two conditions as the essential characters of epithelial cancers 
—namely, both the construction with epithelial cells, and the insertion 6f such cells 
among the original, though often morbid, textures of the affected part—I make a group 
of diseases less comprehensive than either the ‘Cancroid’ of Lebert and Bennett, or 
the ‘Epithelioma’ of Hannover. These excellent pathologists, and many others fol- 
lowing them, would abolish altogether the name of epithelial cancer, and place the 
cases which are here so designated in a group completely separate from cancers, as 
exemplified by the scirrhous and medullary forms. It is not without much considera- 
tion that I have decided to differ from such authorities; but I believe that the whole 
pathology of the diseases in which the two characters above cited ure combined ia, with 
rare exceptions, so closely conformed to that of the scirrhous and medullary cancers, 
that they should be included under the same generic name, The grounds of this 
belief, which, I think, agrees with the opinions of Rokitansky and Virchow, will 
appear in the present lecture; and at ite end I will briefly sum dai up. 
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or exuberant is in process of destruction, the base of the cancer is 
constantly extending both widely and deeply into the sub-integu- 
mental tissues. 

I believe that it will be useful to describe separately the external 
characters of the two principal varieties of epithelial cancer of the 
integuments here indicated; and (while remembering that min- 
gled, transitional, and intermediate specimens may be very often 
seen), to speak of them as the superficial or outgrowing, and the 
deep-seated, forms of the disease.* 


Among the examples of the superficial epithelial cancers, the 
greater part derive a peculiar character from the share which the 
papille of the skin or mucous membrane take in the disease. 
These being enlarged, and variously deformed and clustered, give 
a condylomatous appearance to the morbid structures, which has 
led to their being called papillary or warty cancers, and which 
renders it sometimes difficult to distinguish them from common 
warty growths. According to the changes in the papille, numerous 
varieties of external appearance may be presented: I shall here 
describe only the chief of them. 

In the most ordinary examples of epithelial cancer of the lower 
lip, or of a labium, or of the scrotum in the soot-cancers, if they 
be examined previous to ulceration, one can feel an outspread 
swelling, and an unnatural firmness or hardness of the affected 
skin. The width and length of the swelling are much greater 
than its thickness. The diseased part is enlarged; the lip, for 
example, pouts, and projects like one overgrown; and the swelling 
is slightly elevated, rising gradually or abruptly from its borders, 
and having a round or oval or sinuous outline. Its surface, 
previous to ulceration, may be nearly smooth, but more often is 
coarsely granulated, or tuberculated, or lowly warty, like the 
surface of a syphilitic condyloma, deriving this character usually 
from the enlarged and closely clustered papilla. The surface is 
generall#*moist with ichorous discharge, or covered with a scab, 
or with a soft material formed of detached epidermal scales. The 


* I believe that either of these forms may occur in any of the enumerated as 
the usual seats of epithelial cancer; but they are not both equally common in every 
such part. The superficial, and especially shoae which have the characters of warty 
and cauliflower-like outgrowths, are most frequently found on mucous surfaces, espe- 
cially those of the genital organs; the deep-seated are more frequent in the tongue 
than elsewhere; those on the extremities and in the scrotum have usually a well- 
marked warty character, and are rarely deep-seated. Other particulars might, I 
oe be stated, but I am unwilling to state then unsupported by counted numbers 
0 Cases. 
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firmness or hardness of the diseased part is various in degree in 
different instances: it is very seldom extreme; the part, however 
firm, is usually flexible and pliant, and feels moderately tense and 
resilient on pressure. Commonly, it is morbidly sensitive, and the 
seat, of increased afflux of blood. Its extent is, of course, various; 
but, before ulceration, the disease makes more progress in length 
and breadth than in depth; so that when, for example, it occupies 
the whole border of a lip or of a labium, it may not exceed the 
third of an inch in thickness. 

In the form of epithelial can- Fie. 98.* 
cer just described there may be 
no considerable enlargement of 
papille, or it may only appear 
when the growth is cut through. 
But, in many instances (espe- 
cially, I think, in the epithelial 
cancers of the prepuce, glands, 
and integuments of the extre- (4 
mities), the changes of the pa~ ¥ 
pille are much more evident. . 
In some, as in the adjacent 
sketch, one sees a great extent 
of surface covered with crowds 
and clusters of enlarged papille 
set on a level or. slightly ele- 
vated portion of the cutis. 
Singly (when the ichor and 
loose scales that fill their inter- 
vals are washed away), they ap- 
pear cylindriform, flask-shaped, 
pyriform, or conical: clustered, . 
they make nodulated and narrow-stemmed masses. They may be 
in one or in many groups; or groups of them may be scattered 
round some large central ulcer. They appear very vas@iilar, and 
their surface, thinly covered with opaque white cuticle, has a pink, 
or vermilion, or brightly florid hue.f 


a 





* The papillary character is well shown in the specimen of soot-cancer of the hand, 
in the Museum of St. Bartholomew's (Ser. xi. 6), which is represented in fig. 98, The 
history of the case is in Pott’s Works by Earle, iii. 182. The patient was a gardener, 
who had been employed in strewing soot for several mornings: the disease was of 
five years’ duration. ; 

+ Museum of St. Bartholomew’s, Ser. i. 42, 126, 127, &c., and Ser. xi. 6. Mus. 
Coll. Surg. 2,801, 2,607, 2,608, &c. 
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In other instances, or in other parts, a large mass is formed, the 
surface of which, when exposed by washing away the loose epi- 
dermoid cells which fill up its inequalities, is largely granulated or 
tuberculated, and is planned out into lobes by deeper clefts. Such 
growths are upraised, cauliflower-like; and, with this likeness, 
may be broken through the clefts, into narrow-stemmed masses, 
formed each of one or more close-packed groups of enlarged, 
tuberous, and clavate papille.* The surface of such a growth 
shows, usually, its full vascularity; for if it be washed, it appears 
bare, and, like the surface of common granulations, has no 
covering layer of cuticle. It may be florid, bleeding on slight 
contact, but, more often, it presents a dull or rusty vermilion tint, 
rather than the brighter crimson or pink of common granulations, 
or of such warts as one commonly sees on the prepuce or glans 
penis. 

Occasionally, we meet with an epithelial cancer having the 
shape of a sharply bordered circular or oval disk, upraised from 
one to three lines above the level of the adjacent skin or mucous 
membrane, and imbedded in about the same depth below it. The 
surfaces of such disk-shaped cancers are usually flat, or slightly 
concave, granulated, spongy, or irregularly cleft; their margins 
are bordered by the healthy integuments, raised and often slightly 
everted by their growth. Such shapes are not unfrequent among 
the epithelial cancers of the tongue, of the lining of the prepuce, 
and of the scrotum. I removed such a one also from the 
perineum, and have seen one in the vagina. 

Sometimes, again, an epithelial cancer grows out in the form of a 
cone. I examined such a one removed from the lower lip, which 
was half an inch high, and nearly as much in diameter at its 
base. Its base wasa cancerous portion of cutis; its substance was 
firm, grey, composed of the usual elements of epithelial cancers 
imbedded among the connective tissue outgrown from the skin: the 
subcutaneous tissue was healthy. In another instance an exactly 
similar @¢ancer grew on a chimney-sweep’s neck; f and, in both 
these cases, the growth being covered with a thick laminated 
black and brown scab, was, at first, not easy to distinguish from 
syphilitic rupia: that in the neck might even have been confounded 
(as some, I believe, have been) with one of the horns that grow 
from diseased hair follicles. Mr. Curling} describes a similar 


* Museum of St. Burtholomew’s, Ser. xxx. 86. Mus. Coll. Surg. 2,609, 

+ Mus. of St. Bartholomew's, In the next year the same patient was in the hos- 
pital with a cancerous wart of the scrotum. 

¢ Treatise on Diseases of the Testicle, p. 622. The specimen is in the Mus. Coll. 
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growth, three quarters of an inch long, on the scrotum of a 
chimney-sweep; and has copied, from one of Mr. Wadd’s sketches, 
a representation of a horn two and a half inches long 
similarly formed. 

Lastly, we may find epithelial cancers as narrow- 
stemmed or even pendulous growths from the cutis. 
I have seen such on the lower lip, and at fhe anus, 
like masses of very firm exuberant granulations, two 
inches in diameter, springing from narrow bases in 
the cutis, or deeper tissues, and far overhanging the 
adjacent healthy skin. And I lately examined one 
of this kind, which was removed from the skin over 
the lower border of the great pectoral muscle. It was exactly like 
the specimen sketched in fig. 99. It was spheroidal, about an inch 
in diameter, rising from the skin with a base about half as wide; 
it was lobed, deeply fissured, and subdivided like a wart, with its 
component portions pyriform and mutually compressed. Its surface 
was pinkish, covered with a thin opaque white cuticle, which ex- 
tended into and seemed to cease gradually in the fissures. Its 
substance, composed almost wholly of epithelial cancer-cells, was 
moderately firm and elastic. It was but little painful. A thin, 
strong-smelling fluid oozed from it. The patient had noticed a 
small unchanging wart in the place of this growth for ten or 
twelve years. Without evident cause it had begun to grow rapidly, 
and had become,redder and discharged fluid, six weeks before its 
removal.t 





It is almost needless to say that a much greater variety of shapes 
than I have here described may be derived from the different 
methods and degrees in which the papille are deformed, enlarged, 
and involved in the cancerous disease. All, and more than all, 
the shapes of common warty and condylomatous growths may be 
produced. But the same general plan of construction exists in 
all; namely, a certain portion of the skin or mucous membrane is 


Surg., 2,469. In the Museum of St. Bartholomew’s is an instance of very large soot- 

cancer, in which, at the borders of the ulcer, there are spur-sha d hares inted 

ee doubtless cancerous papills, some of which are from ¢ to $ an inch in 
h. 


* Fig. 99. Section of a narrow-based ee cancer. It was ex- 
tremely vascular, and had grown in the place of a dark mole, or pigmentary nevus, 
on the wall of the abdomen. Two gro had been previously removed from the 


same 
t the « cauliflower excrescence of the uterus may be most nearly compared with the 
extremely exuberant epithelial cancers such as are described above (see p. 707). 
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infiltrated with epithelial cancer-structures: on this, as on a base 
more or less elevated and imbedded, the papille variously changed 
in shape, size, and grouping, are also cancerous; their natural 
structures, if we except their blood-vessels, which appear enlarged, 
are replaced by epithelial cancer-cells. And herein is the essential 
distinction between a simple or common warty or papillary growth, 
and a cancerous one or warty cancer. In the former the papille 
retain their natural structures; however much they may be 
multiplied, or changed in shape and size, they are either merely 
hypertrophied, or are infiltrated with organised inflammatory 
products; however abundant the epidermis or epithelium may be, 
it only covers and ensheaths them. But in the warty cancer the 
papille are themselves cancerous: more or less of their natural 
shape, or of the manner of their increase, may be traced; but their 
natural structures are replaced by cancer structures; the cells like 
those of epithelium lie not only over, but within, them.* 

To describe the interior structure of the superficial cancerous 
growths, we may take as types the most common examples of 
cancers of the lower lip — those in which the papilla are indeed 
involved, enlarged, and cancerous, but not so as to form distinct or 
very prominent outgrowths. 

The surface of a vertical section through such a cancer commonly 
presents, at its upper border, either a crust or scab, formed of 
ichor, detached scales, and blood; or else a layer of detached 
epidermoid scales, forming a white, crumbling, pasty subtance. 
This layer may be imperceptible, or extremely thin; but it may 
be a line or more in thickness; and it enters all the inequalities of 
the surface on which it lies. Its cells or scales are not regularly 
tessellated or imbricated, like those of the epidermis on a common 
wart, but are placed without order, loosely connected both with 


* T described the papillary origin and construction of these cancers in 1888 (Medical 
Gazette, xxiii. 284), but was not then aware of their minute structure. Later examina- 
tions have made me sure that the true distinction between them and other papillary 
growths is as above stated. But it is to be observed that cancerous growths may 
appear papillary or warty, though no original papillee are engaged in their formation. 

us when papillary cancers are deeply ulcerated at their centres, the base of the 
ulcer, where all the original papills are destroyed, may be warty, like its borders where 
the cancerous papille are evident. Some of the most warty-looking epithelial cancers 
are those which grow from the deep tissues of the leg after old injuries. This may be 
only an example of cancerous growths imitating the construction of adjacent ; 
but in some instances (as in cysts, and on the mucous membrane of the -bladder 
and stomach), the warty cancers are probably examples of the dendritic mode of 
growth. It must also be a question, at present, whether some of the most exuberant 
cancers of the skin are not to be ascribed to this mode of growth. It is, to say the 
least, extremely difficult to trace their origin from once-natural papille. 
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one another and with the subjacent vascular structures, and may 
be easily washed away. 

Such a layer must be regarded, I presume, as formed of epi- 
thelial cancer-cells, detached or desquamated from the subjacent 
vascular and more perfectly organised substance of the cancer. 
This substance presents, in most cases, or in most parts, a greyish 
or greyish-white colour, and shines without being translucent. It 
is firm and resilient, close-textured, and usually void of any 
appearance of regularly lobed, granular, or fibrous construction, 
except such as may exist near its surface, where close-set and uni- 
formly elongated vertical papille may make it look striped. The 
greyness and firmness are, I think, the more uniform and decided 
the slower the growth of the cancer has been. In the acute cases, 
especially of secondary formations, or when the cancer has been 
inflamed, or ulceration is in quick progress, the cut surface may 
be opaque white, or of some dull yellow or ochre tint, streaked 
and blotched with blood; or it may, in similar cares, be soft and 
shreddy, or nearly brain-like; but these appearances are very 
rare. 

The grey substance of epithelial cancers commonly yields to 
pressure only a small quantity of turbid yellowish or greyish fluid : 
but with rare exceptions, one may squeeze or scrape from certain 
parts of the cut surface, as if from small cavities or canals, a 
peculiar opaque-white or yellowish material. It is like the 
comedones, or accumulated epithelial and sebaceous contents of 
hair follicles; or even more like what one may scrape from the 
epidermis of the palm or sole after long maceration or putre-° 
faction. This material, which is composed of structures essentially 
similar to those of the firmer substance of the cancer, but: diffe- 
rently aggregated, supplies one of the best: characteristics of the 
disease. It may be thickly liquid, but more often is like a soft, 
half-dry, crumbling, curdy substance: pressed on a smooth surface, 
it does not become pulpy or creamy, but smears the surface, as if 
it were greasy: mixed with water, it does not at once diffuse 
itself, so as to make the water uniformly turbid, but divides into 
minute visible particles.* 

The quantity of this softer material is extremely various in 


* In these are its distinctions from the ‘juice’ of either scirrhous or medullary 
cancers. But it must be remembered that, in the rare instances in which epithelial 
cancers are very soft, they may yield a creamy or turbid greyish fluid, It can hardly 
be necessary to give a caution against confounding the peculiar material described 
above with that which may be pressed from milk-ducts involved in scirrhous cancers 
{compare p. 598). 
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different instances of epithelial cancer. According to its abundance 
and arrangement, the grey basis substance may appear differently 
variegated; and the more abundant it is, the more does the cancer 
lose firmness, and acquire a soft, friable, and crumbling texture. 
In many cases the soft substance appears, on the cut surface, like 
imbedded scattered dots, or small grains: these being sections of 
portions contained in small cavities. But, as the quantity in- 
creases, and the cavities containing it augment and coalesce, so 
the firmer substance becomes, as it were, cribriform; or when the 
softer substance is washed away, it may appear reticulated or 
sponge-like, or as if it had a radiated or plaited structure. Or, 
lastly, the soft substance may alone compose the whole of the 
cancer: but this, I think, is very rarely the case, except in second- 
ary formations and in the lymphatic glands. 

Vertical sections of the more exuberant and the more distinctly 
papillary epithelial cancers present essentially the same appearance 
as I have just described. The upper border, corresponding with 
the exposed part of the growth, may be overlaid with thin scab, 
or crust, or epidermoid scales, detached and disorderly, or may be 
bare, like that of a section of common granulations. The cut 
surface is generally grey, succulent, and shining, with distinct 
appearances of vascularity. Portions of it may yield the peculiar 
soft crumbling substance like macerated epidermis; but this is, I 
think, generally less abundant than in the less exuberant and 
deeper-set specimens, and is more often arranged in a radiated or 
plaited manner. 

The vertical sections of the superficial epithelial cancers of the 
integuments display many important differences, in relation to the 
depth to which the cancer-structures occupy the proper tissues of 
the skin or mucous membrane. 

In some, only the papille, or the papille and the very surface 
of the tissue on which they rest, appear to be involved. The 
enlarged papille in such cases usually retaining their direction 
and their cylindrical or slenderly conical shape, appear like fine 
grey stripes or processes vertically raised on the healthy white 
tissue of the integument, or on its surface rendered similarly grey 
by cancerous infiltration. And the outlines of the papille are 
commonly the more marked because of their contrast with the 
opaque white substance formed by the epidermoid scales which 
cover them and fill up all the interstices between them. In such 
cases the caneerous material may be more abundant on the surface 
than in the substance of the papille or corium; and often the 
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whole morbid substance is brittle, and may be separated from the 
corium which bears the papille. 

But more frequently, and almost always in such cases of epi- 
thelial cancers when they are removed in operations, the cancerous 
structures are more deeply set. They occupy the whole thickness 
of the integument, or reach to a level deeper than it. The base 
or lower border of the diseased mass rests on, or is mingled with, 
the subcutaneous or submucous tissues, whatever these may be, — 
fat, muscular fibres, or any other. The lateral borders usually 
extend outwards for some distance, on each side, beneath the 
healthy integument which bounds the upraised part of the diseased 
growth, and which is usually raised and everted so as to overhang 
the adjacent surface. In nearly all these, also, while the surface 
and central parts of the cancer are being destroyed by ulceration, 
its base and borders are, at a greater rate, extending more deeply 
and widely in the subcutaneous or submucous tissues. 

The bases of the most exuberant and most distinctly papillary 
cancers are rarely, in the early periods of their growth, either deeply 
or widely set in the integument. They rarely, I believe, occupy 
more than the thickness of the portion of the skin or mucous 
membrane from which the growths spring: they sometimes occupy 
less. But, in their later growth, and especially when ulceration is 
progressive, the same deeper and wider extension of the base of 
the cancer ensues as I mentioned in the last paragraph. 

All the foregoing description will have implied that the proper 
structures of the diseased parts are mixed up with the cancer- 
structures inserted among them: the condition of parts is here 
exactly comparable with that of other cancerous infiltrations. 
(Compare p. 593.) The boundaries of the cancer, as seen 
in sections, usually appear to the naked eye well-defined; yet it 
is often easy to see portions of the natural tissues extending 
into it, these being continuous with those portions among which 
the cancer-structures are infiltrated. This is especially evident 
when, as in the lip or tongue, the superficial muscular fibres are 
involved. Pale red bands may then be traced into or within the 
cancer; and the microscope will prove, if need be, their muscular 
structure. Or, when these cannot be traced, yet we may find the 
connective tissue of the involved skin or mucous membrane. 

Concerning the changes that ensue in the tissues thus involved 
in the deeper parts of epithelial cancers, I believe that what was 
said of those in cancerous breasts (p. 593 and 600) might be here 
nearly repeated, regard being had to the original differences of 

YY 
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the tissues in the respective cases. In general, the natural 
structures in these cases appear not to grow; gradually, but not 
all at the same rate, they degenerate and are removed, till their 
place is completely occupied by the increasing cancer-structures, 
and an entire substitution is accomplished. So, too, what was said 
of the stroma of scirrhous cancers of the breast might be repeated. 
These epithelial cancers have no stroma of their own; their proper 
structures are sustained by the remains of the original textures of 
the affected part. And, as in the scirrhous cancers, so in these; 
when they grow very quickly, they occupy a comparatively small 
area of the original tissues, and may appear like nearly distinct 
tumours. 

In the most exuberant epithelial cancers, and in those that are 
prominent, like warts or condylomata, there is more growth of the 
natural tissues; those, not of the papillz alone, but of the basis of 
the skin or mucous membrane, may be traced into the outgrowth, 
forming a stroma for the cancer-structures, and surmounted by 
the cancerous papille, Such a stroma may be well traced in 
many soot-cancer warts: the connective tissue extends from the 
level of the cutis, in vertical or radiating and connected processes 
among which the cancer-cells lie; and one may compare them 
with the osseous- outgrowths that form an internal skeleton of a 
cancer on a bone (see p. 644). 

The tissues bordering on the superficial epithelial cancers ap- 
pear generally healthy, but they are often increased in vascularity, 
and succulent. The adjacent corium also may appear thickened, 
with its papille enlarged, and an unusual quantity of moist 
opaque-white cuticle may cover them.* This condition is, how- 
ever, not frequent; neither is it peculiar to the environs of cancer ; 
changes essentially similar are often observed around chronic 
simple ulcers of the integuments.f 


The deep-seated epithelial cancers remain to be described. In 
the progress of all the preceding varieties of the superficial form 
of the disease, especially when their surfaces are ulcerating, we 


* M. Lebert (Traité pratique, p. 618) quotes from ML Follin, that the tissues around 
the disease are often ‘infiltrated with epidermis in a diffuse manner.’ , 
¢ On some of the diseases of the papille of the cutis (Medical Gazette, vol. xxiii. 
P. 285). The multiform appearances of epithelial cancers which I have described may 
e still more varied by the consequences of degeneration and disease. But it would 
be too tedious to describe them minutely, while, as I believe, they are essentially 
similar to the consequences of the same affections in the scirrhous and medullary 
cancers, of which I have already given some account. 
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may trace a constant sub-integumental extension of their bases, in 
both width and depth; an extension which is more than com- 
mensurate with the destruction at the surface, and in the course 
of which no tissue is spared. Now, the same cancerous infiltration 
of the subcutaneous or submucous tissues, which is thus the 
common result of the extension of the disease from the surface, 
may also occur primarily: that is, the first formation of epithelial 
cancers may be in masses of circumscribed infiltration of the tissues 
beneath healthy skin or mucous membrane. The same condition 
is more frequent in the epithelial cancers that form, as recurrences 
of the disease, near the seats of former operations, or, as secondary 
deposits, about the borders of primary superficial growths. 

In comparison with the superficial form, the primary deep- 
seated epithelial cancer is a very rare disease; yet it is frequent 
enough for me to have seen, within the same year, three cases, 
which I will describe; for they were all well-marked examples. 

A chimney-sweep, 32 years old, died suddenly, suffocated, in the 
night after his admission into St. Bartholomew’s. 

He had had cough for six months, and aphonia and dyspnea 
for two months. A scrotal soot-cancer had been removed from 
his brother in the previous year. 

I found a wide-spread layer of firm substance, exactly like 
that of the majority of epithelial cancers, under the mucous 
membrane of the larynx, involving the left border of the epi- 
glottis, the left, arytenoid cartilage, the intervening aryteno- 
epiglottidean fold, part of the right arytenoid cartilage, and 
the upper and posterior third of the left ala of the thyroid carti- 
lage. In all this extent, the diseased substance lay beneath 
the mucous membrane, which, though very thinly stretched over 
some parts of it, appeared healthy, was covered with ciliated 
epithelium wherever I examined it, and could everywhere be 
separated in a distinct layer.* All the submucous tissues were 
involved; the cartilages, as it were buried in the growth, appeared 
less changed than the softer parts. The surface of the growth, as 
covered with the mucous membrane, was lowly lobed, or tubercu- 
lated, raised from one to two lines above the natural level; its 
border was in many parts sinuous. The cancerous substance was 
firm, elastic, compact, greyish and white, shining, variously marked 
on its section with opaque-white lines. It appeared wholly com- 


* The specimen, and those referred to in the two following cases, are in the Museum 
of St, lomew’s. 
vy 
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posed of the usual minute structures of epithelial cancers, including 

abundant laminated epithelial capsules. All 

Fie, 100. the epithelial structures were of the scale- 

like form, though collected in the tissues 

under a membrane covered with ciliated 
epithelium. 

y A man was admitted into the Hospital, in 
—m a dying state, with a large firm swelling 
“<=: -f7 between the lower jaw and the hyoid bone, 

‘J the increase of which had produced great 

m difficulty of breathing and swallowing. After 
his death, the greater part of the swelling 
was found to be due to cancer of the deep 
tissues of the tongue, and of the fauces and 
lymphatic glands. A section of the parts (as 
in fig. 100) showed that the muscular and 
other structures of the posterior two thirds 
of the tongue were completely occupied by 
a firm cancerous infiltration : but the mucous 
membrane of the tongue was entire; its 
various papillary structures were healthy 
and distinct; it was only tight-stretched 
and adherent on the surface of the cancer. 

From the base of the tongue the cancer 
extended backwards and downwards on both 
sides of the fauces, and as far as the vocal 
cords, preserving in its whole extent the characters of a massive 
infiltration of all the submucous tissues. It was covered with 
healthy-looking mucous membrane in every part, except just above 
the right vocal cord, where it protruded slightly through a circular 
ulcer less than half an inch in diameter. The substance of the 
disease presented, to the assisted as well as to the unaided sight, 
and touch, the well-marked characters of epithelial cancers. The 
lymphatic glands were similarly diseased. 

A gentleman, 64 years old, had, on the upper part and right 
side of his nose, a flat, lowly lobed or tuberculated growth, an 
inch in diameter, gradually rising above the level of the adjacent 
skin to a height of one and a half or two lines. It was covered 
with skin, which was very thin and adherent, and florid with small 
dilated blood-vessels, like those in the skin of his cheek. The base 
of the growth rested on the bones; it felt like an infiltration of all 
the thickness of the deeper part of the skin and subcutaneous 
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tissues, and moved as one broad and thick layer of morbid sub- 
stance inserted in the skin. In its middle and most prominent 
part was a fissure nearly a line in depth, with black, dry borders, 
from which a very slight discharge issued. It was very painful, 
and, beginning from no evident cause, had been ten weeks in 
regular progress. 

I removed this disease, and found in ita centre asmall, roundish 
mass of soft, dark, grumous substance, like the contents of a 
sebaceous cyst.* Around the cavity in which this was contained, 
all the rest of the disease appeared as an outspread infiltration of 
firm yellowish and white cancerous substance in the tissues under 
the stretched and adherent but entire skin. It extended as deep 
as the periosteum of the nasal bones. Soft, crumbling, and 
grumous substance could be scraped from it; and it yielded well- 
marked elements of epithelial cancer, with numerous laminated 
capsules. During the healing of the operation-wound, a similar 
small growth appeared in the adjacent tissues. It was destroyed 
with caustic by Mr. Hester, and the patient has remained well ten 
years since the operation. 

Besides cases such as these, which may suffice for a general de- 
scription of the disease, many might be cited of what may be re~ 
garded as an intermediate form,in which both the skin or mucous 
membrane and the subjacent tissues are simultaneously affected, 
but the latter to a much larger extent than the former. Such cases 
are far from rare in the lower lip and tongue. They are cha- 
racterised by the existence of a roundish, firm, or hard and elastic 
lump, deep-set in the part, and well defined to the touch, with its 
surface little, if at all, raised, and having at some part of its 
surface either a portion of cancerous integument, or a small ulcer 
or fissure. 

Now these cases of deep-seated epithelial cancers have much 
interest, as well in practice as in their bearing on the pathology 
of the disease. They are instances of the disease of which it is 
impossible to speak as of mere augmentations of the natural struc- 
tures; there is in them no trace at all of the assumed homology 
of epithelial growths; there is in them no progressive formation 
of epithelial cells gradually penetrating from the surface into the 
substance of the cutis; their progress, or a part of it, is from the 
deeper parts towards the surface. 

* Mr. Hester and Mr. Rye, who saw this case some weeks before I did, told me that 


it presented, at first, all the characters of @ common sebaceous cyst; and I think it 
quite probable that it was an example of epithelial cancer formed in and around such 
a cyst. : 
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The epithelial cancers in or near the integuments are so prone 
to ulceration, that the occasions of seeing them as mere growths 
are comparatively rare. The state in which they are usually shown 
to us is that of progressive ulceration of the central and super- 
ficial parts, with more than equal growth of the bordering and 
deeper parts. In this state, indeed, they present the type of that 
which is commonly described as the cancerous ulcer, a type which 
is observed, also, in some examples of the scirrhous cancer (p. 
623), and more rarely in the medullary. 

In the superficial first-described form of the disease, the ulcera- 
tion usually begins either as a diffused excoriation of the surface 
of the cancer, the borders of which are alone left entire, or else as 
a shallow ulcer extending from some fissure or loss of substance at 
which the disease commenced. The discharge from the exco- 
riated or ulcerated surface usually concretes into a scab, or a 
thicker dark crust, beneath which, as well as beyond its edges, 
ulceration gradually extends in width and depth. 

A nearly similar method is observed, I believe, in the earliest 
ulceration of the papillary and other more exuberant epithelial 
cancers. The central parts ulcerate first, and the ulcer from this 
beginning deepens and widens, destroying more and more of the 
cancer-structures; but its rate of destruction is never so quick as 
that of the increase of the borders and base of the cancer. 

In the deep-seated epithelial cancers, other methods are observed 
in the first ulceration. Sometimes the skin or mucous membrane 
over them, becoming adherent and very thin, cracks, as it may 
when adherent over a scirrhous cancer (p. 622). Such a crack 
may remain long with little or no increase, dry and dark, and 
scarcely discharging; but it is usually the beginning of ulceration, 
which extends into the mass of the cancer. In other cases, with 
inflammation of the cancer, its central parts may soften and per-~- 
haps suppurate; and then its liquid contents being discharged 
(sometimes with sloughs), through an ulcerated opening, or along 
fissure, a central cavity remains, from the uneven walls of which 
ulceration may extend in every direction. And again, in other 
cases, especially, I think, in secondary formations, and in those 
under the scars of old injuries, the cancer protrudes through a 
sharply bounded ulcer, in the sound integument or scar, and 
grows exuberantly, with a soft, shreddy surface, like a medullary 
cancer, or with a firmer, warty or fungous mass of granulations. 

But though the beginnings of the ulcers be thus, in different 
instances, various, yet in their progress they tend to uniformity. 
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The complete ulcer is excavated more or less deeply, and usually 
of round, or oval, or elongated shape. Its base and borders are 
hard, or very firm, because, a8 one may see in a section through 
it, they are formed by cancerous substance infiltrated in the tissues 
bounding it. The thickness of this infiltration is commonly, in 
direct proportion to the extent of the ulcer, from a line to half an 
inch or more : we may feel it as a distinct and well-defined indurated 
boundary of the whole ulcer, hindering its movement on the 
deeper tissues. The surface of the base of the ulcer is usually 
concave, unequal, coarsely granulated, nodular, or warty : it is florid, 
or, often, of a dull vermilion, or rusty red colour; it bleeds 
readily, but not profusely; and yields a thin ichorous fluid, which 
is apt to form scabs, and has a peculiarly strong, offensive odour, 
something like that of the most offensive cutaneous exhalations. 
The borders of the ulcer, or some parts of them, are, generally, 
elevated, sinuous, tuberous, or nodulated; frequently, they are 
everted and, to a less extent, undermined. They derive these 
characters, chiefly, from the cancerous formations beneath the skin 
or mucous membrane that surrounds the ulcer. These formations 
may be in a nearly regular layer, making the border of the ulcer 
like a smoothly rounded embankment; but oftener, though con- 
tinuous all round the ulcer, they are unequal or nodular, and then 
corresponding nodules or bosses, from a line to nearly an inch 
high, may be raised up. round the ulcer, or some part of it. More- 
over, these upraised borders may so project as to overhang both the 
base of the ulcer and the adjacent healthy surface of the skin or 
mucous membrane; they thus appear, at once, undermined and 
everted. When they are everted, healthy skin is usually reflected 
under them, and continued beneath them to their extreme boundary. 
When the papillary character of the primary growth was well 
marked, the borders of the ulcer often present, instead of the 
characters just described, a corresponding papillary or warty struc- 
ture: for, in these cases, the cancer continues apt to affect espe- 
cially the papillw, and widening areas of them become its seat as 
it extends. And, even at the base of the very deep ulcers, the 
cancerous granulations, though rising from the tissues far deeper 
than papillsz, may have a similarly warty construction. 

The characters of the ulcer here described, are generally re- 
tained, however deep, and into whatever tissues, the cancer may 
extend. For the proper tissues of the successively invaded parts, 
at first infiltrated with cancer-structures, seem to be quickly dis- 
parted and then removed: even the bones rarely produce any 
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outgrowths corresponding with those that are found in medul- 
lary cancers; they become soft, are broken up, and at length 
utterly destroyed. Epithelial cancers thus extending produce the 
changes described, as characteristic of malignant ulceration, in 
p- 383; and by similar extension (especially in the affections of 
the lymphatic glands), they lay open great blood-vessels more 
often than any other ulcers do. I have seen three cases in which 
the femoral artery was thus opened by ulceration extending from 
the epithelial-cancerous inguinal glands. 

The minute component structures of the epithelial cancers are 
alike among all the varieties of construction and external shape 
that I have now described; and, if we omit the proper textures of 
the part affected, they may be thus enumerated: (a) epithelial 
cancer-cells; (b) nuclei, either free, or imbedded in blastema; (c) 
endogenous or brood-cells; (d@) laminated epithelial capsules, or 
epithelial globes. From each of these, by degeneration or other 
change, several apparently different forms may be derived. The 
proportions, also, in which they are combined are various in dif- 
ferent specimens; but I believe that diversities of appearances to 
the naked eye are not so connected with these proportions, as with 
the methods of arrangement, the degrees of degeneration of the 
component structures, and the mingling of the products of in- 
flammation in the cancer. 

(a) The most frequent cells (fig: 101, A), and those which may 
be regarded as types, are nucleated, flattened, thin and scale-like. 
They are, generally, round or round-oval; but they seldom have 
a regular shape: their outline is, usually, at some part, linear, or 
angular, or extended in a process. Their average chief diameter 
is about ;-4, of an inch; but they range from 34; to 3/55, or 
perhaps beyond these limits. In the clear, or very palely nebu- 
lous, cell-contents, a few minute granules usually appear, either 
uniformly scattered, or clustered, as in an areola, round the 
nucleus. 

The nucleus is usually single, central, and very small in com- 
parison with the cell, rarely measuring more than 375, of an inch 
in its longest diameter: it is round or oval, well-defined, and 
subject to no such varieties of shape and size as the cell. It is 
usually clear and bright, and is often surrounded by a narrow, 
clear area; it may contain two or more minute granules, but 
rarely has a bright, distinct nucleolus. | 

But many of the cells may deviate widely from these characters, 
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the most various and (if the term may be used) fantastic shapes 
may be found mingled together. The younger cells are generally 
smaller, rounder, more regular, less flattened to the scale-like form, 
clearer, and with comparatively large nuclei. The older (as I 
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suppose) appear drier and more filmy; they are often void of 
nuclei, and like bits of membrane in the shape of epithelial scales 
(3): they are flimsy, too, so that they are very often wrinkled or 
folded and rolled up, so as to look fibrous (c), and not unlike the 
elongated epithelium scales so often seen on the dorsum of the 
tongue. Independently of differences of.age, some cells are pro- 
longed in one, two, or more slender or branching processes; some 
are very elongated (as Dp); some are void of nuclei; some, within 
their pale borders, present one or two dimly marked concentric 
rings, as if they had laminated walls. 

To these varieties may be added such as depend on the pro- 
gressive degeneration of the cells. The most frequent (besides 
the withering which, I suppose, is shown in the shrivelled flimsy 
scales without nuclei just mentioned) is the change like fatty 
degeneration in other cancer-structures. One of the most fre- 
quent efforts of such degeneration is that the place of the nucleus 
is occupied by a circular or oval group of minute oily-looking 
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molecules, some bright with black borders, some dark (fig. 102). 
Others, like these, or larger, are generally scattered through 
the cell. With the progress of the degeneration, all trace of the 


+” 


* Various epithelial cancer-cells or scales. Magnified 350 times: referred to in the 
text. 

} Celis and free nuclei of epithelial cancer, in states = fatty degeneration. Mag- 
nified 350 times. 
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nucleus is lost; the molecules increase in number and in size, till 
the whole cell or scale appears filled with them, or is transformed 
into an irregular mass of oily-looking particles, differing in shape 
alone from the common granule-masses of fatty degenerations. 

(b) Nuclei, either free or imbedded in a dimly molecular or 
granular basis, are commonly found mingled with the cells. I 
believe they occur in the greatest abundance in the most acute 
cases. They may be just like the nuclei of the cells; but, usually, 
among those that are free, many are larger than those in the cells; 
and these, reaching a diameter of more than 3,55 of an inch, at 
the same time that they appear more vesicular and have larger and 
brighter nucleoli, approximate very closely to the characters of 
the nuclei of scirrhous and medullary cancer-cells. Indeed, I have 
seen many nuclei in soot-cancers, which, if they had been alone, 
I could not have distinguished from such as are described at page 
597: yet all the other structures of these specimens were those 
usual in epithelial cancers, and between the different characters of 
nuclei there were all possible gradations. The free nuclei, like the 
cells, may be found in all stages of degeneration (fig. 102). 

(c) Those which are named brood-cells, or endogenous cells, 
present many varieties of appearance, which may be regarded as 
the results of one or more nuclei, enclosed within cells, assuming, 
or tending to assume, the characters of nucleated cells (fig. 103).* 
In some cells a nucleus appears very large, clear, pellucid, spheri- 
cal: it loses, at the same time, its sharply defined outline, its 
boundary becomes shadowed, and it looks like a hole or vacant 
space in the cell (A). Thus enlarging, the nucleus may nearly fill 
the cell, and appear -as a pellucid vesicle. I think, however, that 
such nuclei rarely grow to be cysts, like those whose history is 
described in Lecture XXII.; for cysts containing serous or other 
fluids are very rarely found in epithelial cancers. Neither have 
I seen instances of free nuclei changed, as those in the cells are.t 


* We owe the ability to interpret these appearances, which illustrate many things 
interesting in the general physiology of cells, almost entirely to Virchow (in his Archiv, 
iii, 197) and Rokitansky, 1.c, Other facts, derived from the examination of solid 
tumours, and illustrating the capacity of the nucleus for development, are in pages 
493,661: all these may deserve study in physiology, together with the doctrine of 
eyst-formation explained at p. 894, &c. The reneuler spaces which sometimes form 
not only in cancer-cells, as described in the text, but in the cells of other , 98 in 
the thymus, Virchow has described by the name of physalides (brood cayities), whilst 
to the cells m which these spaces arise, he has given sks name of physaliphores. 

f Virchow, however (Wurzburg Verhandl, i. 100), mentions having found, in a 
cauliflower excrescence of the utcrus, alveoli which, after the plan of proliferous cysts, 
contained secondary papillary growths. The analogy of other proliferous ets may 
indicate that these also originated in nuclei. ey 
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The enlarged nucleus may remain completely pellucid or barren ; 
but often granular matter appears to fill it; and, as often, one or 
two corpuscles form in it, which now appear as its nuclei, and 
make it assume the character of a cell, endogenous within the 
first or parent-cell (B). The sketches show many of the appear- 
ances that may be hence derived; and others may be thus ex- 
plained. When a cell contains two nuclei, one only ofthese may 





enlarge or become inflated (if I may use such a term for that which 
fills with liquid, not with air); the other may be then pressed 
against the wall of the cell. Or both nuclei may alike proceed to 
the grade of cells, and two cells, flattened at their place of mutual 
compression, appear within the parent-cell (c): or a secondary 
nucleus, 7.¢ one formed within an enlarged nucleus, may enlarge 
like its predecessor, and become like a pellucid cavity, or may 
become a secondary cell, and contain its tertiary nucleus: hence, 
possibly, the concentric appearance above-mentioned may be re- 
ferred to the series of successively enclosed cell-walls (p), And 
changes such as, these may equally occur with more than two 
nuclei: a cell of any grade, primary, secondary, or later, may be 
filled with a numerous ‘brood’ of nuclei, in which,all the above- 
described changes (but not the same in all) may be repeated. 

(d) The laminated capsules, as I have called them (‘globes 
épidermiques’ of Lebert), are the most singular and characteristic 
structures of the epithelial cancers (fig. 104). They are not, 
indeed, peculiar to this disease; for I have found exactly corre- 
sponding structures in the contents of an epidermul and sebaceous 
cyst; and so has V. Barensprung;+ and I have illustrated a corre- 
sponding mode of formation in some of the many nucleated cells of 
myeloid tumours (fig. 73, p. 528). However, they are, I believe, 
nowhere so frequent, or so well marked, as they are in nearly every 
epithelial cancer. 


* Epithelial cancer-cells, with endogenous development of nuclei, as described in 
the text. Magnified 350 times. 
t Virchow says these are common enough in all accumulations of epidermis. He 
oribeggthem in morbid thickenings of cuticle under the nails, in his Archiv, B. v. 
H. i. p. 67, 1854. See also Archiv, iii. 200. 
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Their great size at once attracts the eye: they are visible even 
to the unaided sight, especially when the softer curdy material of 
the cancer, in which they are generally most abundant, is pressed 
out on glass. They appear, at first sight, like spherical or oval 
cysts, from ;1, to 45 of an inch in diameter, walled in by 
irregular fibrous tissue, and containing granular matter, nuclei, or 
cells, obschrely seen within them (fig. 104, c). They may be 
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clustered together in a mass or a long cylinder (p); but, by 
breaking them up, or looking more closely, it becomes evident 
that the appearance of fibrous tissue is due to one’s seeing the 
edges of epithelial scales, which, in successive layers, are wrapped 
round the central space. Such scales may be broken off, in groups 
of two, three, or more, retaining the curved form in which they 
have lain (fig. 104, a). When detached, they generally appear 
like the dryest and most filmy of the epithelial scales composing 
the rest of the cancer (B): often they are folded, and look fibrous 
even when separated; their nuclei are shrivelled or not visible; 
their contents are often granular. As they lie superposed, they 
appear closely compacted; but not unfrequently granules are 
distinct in the outer laminar spaces, or on the inner surface of 
detached pieces. 

The contents filling the central spaces in these laminated capsules 
are extremely various; sometimes, or partly, granular and oily 
particles diffused in some nebulous material; more often, or with 
these, cells or nuclei (c, p). Sometimes one cell is thus enclosed, 
sometimes two or more: and these not scale-like, but oval or 
round and plump, having distinct and generally large nuclei; or 
a crowd of nuclei may be enclosed: and briefly, these nuclei may 


Stn Es: 104. Laminated epithelial capsules, described in the text, magnified abot 
ny : 
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appear in any of those various states which I described just now 
in the account of the endogenous epithelial cells. . Indeed it is 
probable that the last sentence of that description (p. 699) might 
begin the history of the development of these capsules; for I know 
no method of explaining them, except that taught by Rokitansky, 
and illustrated by the diagrams copied here (fig. 105*). 

In one of the simplest cases, we may suppose a nucleus largely 
inflated and filled with a brood of (say four) secondary nuclei, 
which proceed to the formation of secondary cells (fig. 105, A). 
If, now, only one of the nuclei of these 
secondary cells becomes enlarged, it will Fie. 106. 
not only extend its own cell’s wall into . #8 
contact with that of the cell containing 
it, but will at the same time press the <- 
three other cells into similar contact, and | 
thus appear invested with laminated 
epithelial scales. Such a state, with the 
nuclei of the investing scales, is shown . 
in B. A greater complexity of similar 
events is shown in c, in which, among a 
very large number of secondary endoge- 
nous nuclei, many are persistent as nuclei, 
while others, developed to nucleated 
cells, are laminated around them. But, 
among the nuclei, two are represented 
as enlarged and containing tertiary 
‘broods’ of nuclei, among which the same changes have ensued as 
in the preceding generation. And it is evident that if any in the 
group A had now singly enlarged, the rest, with all the cells and 
nuclei around them, must have arranged themselves or been com- 
pressed into imbricated scales, so as to form a large laminated 
capsule. 

The component structures now described appear to be disorderly 
placed in the mass of epithelial cancer, in the interstices of the 
natural structures, or of their remains. I have never seen any of 
them within a natural structure, e.g. within a muscular fibre.} 
The laminated capsules are, I believe, most abundant in the softer 





* From his essay, Ueber die Cyste; fig. 8. 

+ Fig. 105. Diagrams of the production of the laminated epithelial capsules ; from 
Rokitansky. 

¢ C. 0. Weber in Virchow’s Archiv, vol. xv. 1859, has described and figured cases 
of epithelial cancer of the tongue and lip, in which not only in the connective tissue 
between ‘the muscular fibres, but apparently within the fibres themselves, crowds of 
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substance, but they are not confined to it. The texture of the 
mass is such as makes it very difficult to obtain a sufficiently thin 
section with the structures undisturbed; but in sections of scrotal 
cancers I have seen the laminated capsules imbedded at distant 
intervals among the simpler epithelial structures, and the turgid 
large capillaries ascending towards the surface and forming near 
it simple or undulating loops. The epithelial structures appear to 
be in contact with the walls of the blood-vessels, supported by a 
wide and scanty mesh-work of connective‘tissue growing up from 
the adjacent tissue of the scrotum. 

In whatever part or organ they may be found, there is a re- 
markable uniformity in the characters of the epithelial cancer- 
structures. Deviations, however, from such as I have described as 
the norma! structures are sometimes met with. I have once seen a 
melanotic epithelial cancer: it grew in the deeper part of the 
cutis and in the subcutaneous tissue, under a dark pigmentary 
nevus or mole, in a woman who had many similar moles on 
various parts of her body: a thin layer of the cutis, with its 
covering of dark epidermis, extended over the cancer, and was 
slightly raised by it. The epithelial shape and texture of the 
cancer-cells were well-marked, but most of them contained mela- 
notic matter; in some, a quantity of brownish molecular matter was 
either diffused or collected about the nucleus or its place; in some, 
with similar molecular matter, there were two, three, or more 
brown corpuscles, from the size of mere molecules to that of 
blood-cells. Materials like those within the epithelial cells existed, 
also, more abundantly as an intercellular substance. 

Cells like cylindriform epithelium cells may also be mingled 
with the more usual form. I have seen this in a case of large 
‘ cauliflower-excrescence’ of the uterus, in the very substance of 
which the cylindriform cells were found. 

Bidder describes a similar occurrence in a cancer of the stomach* 
and duodenum; and Rokitansky,f in the same parts.{ 
cells possessing the epithelial character were situated. These had evidently arisen 
through division and proliferation of the original cells and nuclei of the textures in 
which this new cell formation had taken place. 

* Miiller’s Archiv, 1852, p. 178. 

+ Ueber den Zottenkrebs, pp. 11, 18. ; 

} In Path. Transact. vol. viti. p. 264, Mr. J. Hutchinson relates a case of recurrent 
epithelial carcinoma of the cervix uteri, in which the cells were for the most part 
columnar in shape, and many of them possessed ill-formed cilia. In the first growth 
the cells were tessellated, and of the usual character. Forster also in his Atlas, pl. 28, 
fig. 3, records a case of ‘cancroid’ of the rectum, in which the epithelium cells had 
the shape of the columnar or cylindrical ic srr These cells were large, had 


finely granular contents, and large clear n with nucleoli of a similar 
In many of the cells multiplication by division was evidently taking place. 
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I believe, also, that cases may be found in which the cancer- 
cells, or part of them, have characters intermediate, or transitional, 
between those of the epithelial and of the scirrhous or medullary 
diseases. I have mentioned the existence of the large free nuclei 
(p. 698), and the full plump cells in the capsules (p. 700) in epi- 
thelial cancers; and I believe that I have seen cancers with all 
their cells of intermediate shape. But the point is very difficult 
to determine. Young epithelial cells are less flattened and scale- 
like, and have larger and clearer nuclei, than those of completed 
formation: in these characters they approach to the appearance of 
the other cancer-cells; and if, in a quickly growing mass, they 
occur alone, they may produce a fallacious appearance of an inter- 
mediate form of cancer. Moreover, two kinds of cancer may be 
mingled in one mass. Lebert and Hannover have satisfied them- 
selves of this; and such a specimen as they -describe may have 
deceived me. As yet, therefore, I can have only a belief in the 
existence of such intermediate forms. 


The foregoing description has been drawn, almost exclusively, 
from cases of epithelial cancer in integumental parts, and the 
varieties which it may present in different localities are so slight 
and inconstant, that such references as I have already made to 
them may suffice. But certain examples of the disease, in other 
than integumental parts, need separate description. 


The LYMPHATIC GLANDS, in anatomical relation with the primary 
seat of an epithelial cancer, usually become similarly cancerous in 
the progress of the disease; and, I think, sooner or later in that 
“vrogress, in direct proportion to its own rapidity, following in this 
the same rate as in other cancers. From the glands nearest to the 
primary seat, the disease gradually extends towards the trunk, yet 
seldom reaches far. I have known the whole line of cervical glands 
affected in epithelial cancer of the tongue; and the lumbar glands 
may become diseased with the penis or scrotum; but, much more 
often, the proximate cluster of glands alone becomes cancerous, 
and those more distant are swollen and succulent, but contain no 
cancerous matter. This, however, must not be taken to imply a 
continuous extension of the disease from the primary seat to the 
glands; for large intervals of apparently healthy tissues often in- 
tervene. I haveseen, with epithelial cancer of the back of the hand, 
the lymphatic gland near the bend of the elbow similarly cancerous 
throughout; but the whole forearm was healthy. I amputated an 
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old man’s hand with a similar cancer; and he died with all his 
axillary glands diseased, but with no sign of cancerous lymphatics 
or other disease in the arm.* 

In some cases the diseased glands appear in a large cluster, 
forming one lobed mass; in others, a chain of small glands is felt, 
such as one might not suppose to be cancerous, except for their 
hardness. The cancerous elements in the glands resemble those 
in the primary disease; indeed, I have found even slight modifi- 
cations of general character in the one, exactly repeated in the 
other.f They are inserted among the natural structures of the gland. 
At first, I think, they usually appear in circumscribed masses, oc- 
cupying only a certain part of the gland; but these, gradually in- 
creasing, at length exclude, or lead to the removal of, the whole 
of the original tissues. 

The diseased glands are enlarged, hardened, smooth-surfaced, 
and usually retain their natural connection with the surrounding 
tissues. On section, part or the whole of the gland presents the 
Same appearance as a section of primary epithelial cancer; and, 
generally, the opaque white crumbling substance, like scrapings 
from macerated epidermis, is abundant. One can remove masses 
of it, and leave only the capsule of the gland, or some remains of 
gland-substance that bounded the spaces that it filled. 

Glands thus diseased are not unfrequently the seats of acute in- 
flammation, in which, with fatty degeneration of the cancer-cells, 
suppuration may ensue: they may discharge the pus, as from a 
common bubo, and may continue many days thus suppurating. 
But the end of this is, that large and deep cancerous ulcers, such 
as are already described, form in them and the adjacent tissues, 
and the progress of these is often more serious than that of the 
primary disease. 

I have seen two examples of primary epithelial cancer in lymph- 


* Such cases do not prove — they only make it very probable — that there was no 
cancerous affection of the lymphatic vessels between the primary disease and the 
glands. Such continuous disease has been traced from scirrhous cancers of the breast 
to the axillary glands; and I once found epithelial cancer-cells in the dental canal, 
when primary disease existed in the gum and alveolar part of the jaw, and secondary 
disease in a submaxillary lymphatic gland. 

fT In one case of epithelal cancer of the tongue, and in another of the larynx, I 
found the lymphatic glands affected with what, according to both general and miero- 
scopic characters, could only be regarded ae firm medullary cancer. It is possible 
that, in these cases, the primary disease was of mixed kinds—medullary and epithelial: 
just as there are examples of mixed and medullary tumours, in which 
only the medullary disease is repeated in the eres glands (see p. 616). But TI 
found no evidence of this mixture of diseases in primary growth ; and J think it 
equally possible that the cases may be compared with the rare instances of 
sadallaty, associated with primary scirrhous, cancer, 
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atic glands, one I will relate, both for its own interest, and because 
it illustrated many of the foregoing statements. The man, 
who was a patient in St. Bartholomew’s Hospital, was a sweep, 48 
years old: his skin was dusky and dry, and many hair-follicles 
were enlarged by their accumulated contents ; but he had no ap- 
pearance of cancer, or wart of any kind, on the scrotum or penis: 
yet his inguinal glands were diseased just as they commonly are in 
the later stages of scrotal soot-cancer. On the right side, over the 
saphenous opening, a cluster of glands formed a round tuberous 
mass, more than an inch in diameter. It felt very firm, heavy, ill-~ 
defined, and as if deep-set. Over its most prominent part the skin 
was adherent, and ulcerated, and a soft dark growth protruded 
through it, Above this mass were three glands enlarged, but not 
hardened. On the left side, below the crural] arch, one gland was 
enlarged to a diameter of half an inch, and hard; and four others 
felt similarly but less diseased, All these were moveable under the 
skin. 

This disease had been observed in progress for fifteen weeks, 
having begun in the right groin as a hard lump under the skin, 
like those which were now in the left groin, and which had com-~ 
menced to enlarge somewhat later. The ulceration in the right 
groin had existed for a week. 

I removed all the glands that seemed diseased. The chief mass, 
from the right side, appeared, on section, lobed, soft, greyish, 
mottled with pink and livid tints. The same changes, but with 
increased firmness, were seen in the largest gland from the left 
side; and the material pressed from both these (a turbid, grumous, 
and not creamy, substance) contained abundant epithelial cancer- 
cells. The other glands were not evidently cancerous; but, during 
the healing of the operation on the right side, a gland, which I 
had thought it unnecessary to remove, enlarged and became hard : 
it was destroyed with chloride of zinc, and then the wounds healed 
soundly. The patient remained well for at least six years. 


The Epithelial Cancer of the Lunas, which I referred to (p. 680) 
as having once seen, occurred in an old man whose penis was am- 
putated eighteen months before death. The disease soon returned 
in the inguinal glands, and I received these and the lungs for ex- 
amination. The other organs were reported healthy. 

A cluster of three or four glands was compressed in a large mass, 
of which a part protruded through an ulcerated opening in the 
skin. On section, nearly the whole of the gland-substance appeared 

ZZ 
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replaced by the peculiar and oft-mentioned whitish, half-dry, fri- 
able substance, with greyish mottlings and streaked with blood- 
vessels. In this substance all the structures of epithelial cancer, 
with abundant laminated capsules, were perfectly distinct: they 
might have been taken as types. 

In the lungs there were about twenty masses of similar cancer- 
ous substance; and. of one large mass, at the root of the right lung, 
I could not be sure whether it were in the lung itself or in a cluster 
of bronchial glands. They were nearly all spherical, or flattened 
under and in the pleura, and measured from } of an inch to nearly 
3 inches in diameter. Their substance was opaque-white, marbled 
with pale yellow and pink, intersected by lines of grey and black 
(belonging apparently to the involved interlobular tissue of the 
lungs), and marked with blood-vessels, They were compact, but 
brittle and crumbling under pressure: several of the largest were 
softer and more friable at their centres than elsewhere, and the 
largest three had great central cavities, filled with softened can-~ 
cerous matter and pus: they might have been called ‘cancerous 
vomice ;” but they were completely bounded by layers of cancer, 
rough and knotted on their inner surfaces, and had no communi- 
cation with air-tubes. From one mass an outgrowth projected into, 
and had grown within, a bronchial tube; from another a similar 
growth extended into a pulmonary artery. 

The crumbling, brittle texture of these masses, and the absence 
of creamy ‘juice’ in even the softest parts, might have sufficed, I 
believe, to declare that these were not masses of scirrhous or me- 
dullary cancer: but the microscopic examination left no doubt. 
Their minute structures accorded exactly with those in the inguinal 
glands: not a character of the epithelial cancers was wanting." 


Epithelial Cancer in the Heart is illustrated in the Museum of 
St. Bartholomew’s.f A man, 58 years old, had a granulated and 
warty epithelial cancer, which covered the anterior and inferior 
third of his eye, and was firmly combined with the conjunctiva and 
parts of the sclerotica and cornea. Mr. Wormald removed the 
eye-ball with all the disease. Two years afterwards, the man died 
with a large tumour over the parotid gland; and a mass of cancer, 
about an inch and a half in diameter, was imbedded in the sub- 
stance of the apex of the right ventricle and septum of the heart. 

* Portions of the lungs and of the inguinal glands, in this and in the last-described 
case, are in the Museum of St. Bartholomew's. 

{ Series xii. 60. In the Catalogue the disease is described as medullary cancer ; 
but I have recently examined microscopically both it and the primary growth (Series 
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The mass is soft and broken at its centre, and has the microscopic 
structures of epithelial cancer. 


In the Urzrvs, and the adjacent part of the Vaarna, the epithelial 
cancer may be found with ordinary characters, such as were de- 
scribed at the beginning of the lecture; but its more remarkable 
appearance is in the form of the ‘ Cauliflower-Excrescence.’ Only 
a part, however, of the cases to which this name has been ascribed 
have been epithelial cancers: of the rest some were medullary can- 
cers, and some, perhaps, simple non-cancerous, warty, or papillary 
growths. 

My own observations of this disease have only sufficed to confirm 
(wherever I could test them) those far more completely made by 
Virchow,* whose results, approved by Lebert, and consistent with 
the best earlier records, I shall therefore quote :—‘ One must dis- 
tinguish three different papillary tumours at the os uteri—the 
simple, such as Frerichst and Lebert{ have seen; the cancroid ; 
and the cancerous "—[i. e. the epithelial-cancerous and the medul- 
lary-cancerous|:— the first two forms together constitute the 
cauliflower-growth. This begins as a simple papillary tumour, 
and at a later period passes into cancroid [epithelial cancer]. At 
first one sees only on the surface papillary or villous growths, which 
consist of very thick layers of peripheral flat, and interior cylin- 
drical, epithelial cells, and a very fine interior cylinder formed of 
an extremely little connective tissue with large vessels, The outer 
layer contains cells of all sizes and stages of development; some of 
them forming great parent-structures with endogenous corpuscles. 
The vessels are, for the most part, colossal very thin-walled capil- 
laries, which form either simple loops at the apices of the villi, 
between the epithelial layers, or towards the surface develope new 
loops in constantly increasing number, or, lastly, present a reticu- 
late branching. At the beginning of the disease the villi are 
simple and close pressed so that the surface appears only granu- 
lated, as Clarke describes it: it becomes cauliflower-like by the 
branching of the papille, which at last grow out to fringes an 
inch long, and may present almost the appearance of an hydatid- 
mole. 

‘ After the process has existed for some time on the surface, the 


* Wiirzburg Verhandl. 1860, B. i. 109. “They were chiefly made in the cases 
eae by Mayer in the Verhandl. der Gesellsch. fir Geburtshilfe in Berlin, 1861, 
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cancroid alveoli begin to form deep between the layers of the 
muscular and the connective tissues of the organ. In the early 
cases I saw only cavities simply filled with epithelial structures; 
but in Kiwisch’s case there were alveoli, on whose walls new, 
papillary, branching growths were seated—a kind of proliferous 
arborescent formation.’ 

It will be evident, from this description, that the cauliflower- 
excrescence, in the two conditions distinguished by Virchow, illus- 
trates the usual history of the most exuberant epithelial cancers 
(p. 684): it might be taken as the principal example of the 
group. That which he calls the ‘simple papillary tumour’ is an 
excessive papillary outgrowth of epithelial cancer; the later stage 
of the same, when it ‘ passes into cancroid,’ is the usual extension 
of such a cancer into deeper parts,—a continuous growth of the 
same thing in a new direction. For the papillary structures, 
composed, as Virchow says, of epithelial cells with blood-vessels 
and a very little connective tissue, are the essential characters of 
the epithelial cancerous outgrowths; and I believe that the same 
composition has never been seen in any papillary or warty 
growths, that did not, if time were allowed, proceed to the for- 
mation of epithelial structures in the deeper parts, and thence 
through the usual progress of malignant disease. 


Before entering on the pathology ef epithelial cancers it will be 
useful to refer briefly to the morbid anatomy of the diseases with 
which they have most affinity, and from which it is most necessary 
to distinguish them,—at least, as clearly as we can. These are, 
on the one side, the scirrhous and medullary cancers; and, on the 
other, certain rodent ulcers and warty growths of scars.* 

The descriptions in former lectures of the scirrhous and medul- 
lary cancers of the skin and subcutaneous tissue may suffice for 
the distinction from them (compare pp. 604, 607, 659). 

The Rodent Ulcer isthe disease which has been described under 
various names: such as cancerous ulcer of the face, cancroid ulcer, 
ulcére rongeant, ulcére chancreux du visage, der flache Krebs, moo- 
sartige Parasit, ulcus exedens, noli me tangere. In its earliest 


* The whole of this subject is admirably illustrated by Mr. Cesar Hawking, in 
ps in the Medico-Chir. Trans. vols. xix. and xxi., and in the Medical Gazette, 
vols, xxviii. xxix. Indeed, I can add nothing to his account, except such conclusions 
as are derived from microscopic examinations of the diseases. One of Mr. Hawkins’ 
lectures relates to cheloid growths; but to these it seems unnecessary to refer; if they 
could be confounded with any form of cancer, it would be with scirrhous cancer of the 
skin, 
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appearance, on its most frequent seat, it has been called cancerous 
tubercle of the face. It has been confounded by many with 
different forms of cancer; yet it is distinct from them in structure 
as well as in history, and had better be described by some name 
which may not add to the yearly increasing confusion that arises 
from the use of terms expressing likeness to cancer. 

Sir B. C. Brodie thus describes the most frequent characters of 
the disease :*——‘ A man has a soft tubercle upon the face, covered 
by a smooth skin. He may call it a wart, but it is quite a 
different thing. On cutting into it you find it consists of a brown 
solid substance, not very highly organised. A tumour of this 
kind may remain on the face unaltered for years, and then, when 
the patient gets old, it may begin to ulcerate. The ulcer spreads 
slowly but constantly, and, if it be left alone, it may destroy the 
whole of the cheek, the bones of the face, and ultimately the 
patient’s life; but it may take some years to run this course. So 
far these tumours in the face, and these ulcers, are to be consi- 
dered as malignant. Nevertheless, they are not like fungus 
hematodes or cancer; and for this reason, that the disease is 
entirely local. It does not affect the lymphatic glands, nor do 
similar tumours appear in other parts of the body.’ 

The constantly progressive ulceration is a character in which 
this disease resembles cancer, especially epithelial cancer. The 
likeness in this respect may indicate some important affinity 
between them, but the differences between them are greater; for 
not only is the rodent ulcer usually unlike that of any cancer in 
its aspect, rate, and mode of progress, but the tissues bounding it, 
and forming its base and walls, never contain any epithelial or 
other cancerous structure; they are infiltrated with only such 
structures as may be found in the walls of common chronic 
ulcers. 

The most usual characters of the rodent ulcer, whether on the 
cheek, the eyelids, upper lip, nose, scalp, vulva, or any other part, 
are as follow:|—vJIt is of irregular shape, but generally tends 
towards oval or circular. The base, however deeply and un- 
equally excavated, is usually, in most parts, not warty or nodular, 
or even plainly granulated; in contrast with cancerous ulcers, one 


* In his Lectures on Pathology and Surgery, p. 333, 

ft The parts enumerated were the seats of disease in the cases from which I 
have drawn my description, and in which it is, I believe, most frequent ; but it is not 
confined to them. Lebert refers to cases of it, in his account of the cancroid of the 
uterus, and suggests (what is highly probable) that the simple chronic, or perforating, 
ulcer of the stomach is a disease of the same nature. 
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may especially observe this absence, or less amount, of up-growth. 
It is, also, comparatively dry and glossy, yielding, for its extent, 
very little ichor or other discharge, and has commonly a dull 
reddish-yellow tint. Its border is slightly, if at all, elevated; if 
elevated, it is not commonly or much either everted or under- 
mined, but is smoothly rounded or lowly tuberculated. The 
immediately adjacent skin usually appears quite healthy. The 
base and border alike feel tough and hard, as if bounded by a 
layer of indurated tissue about a line in thickness, This layer 
does not much increase in thickness as the ulcer extends; and 
herein is another chief contrast with cancerous ulceration: in the 
progress of the rodent ulcer we see mere destruction, in the 
cancerous we see destruction with coincident, and usually more 
than commensurate, growth. It is only in the rarest cases that 
a growth is associated with rodent ulcer. In one such case, a 
gentleman about 55 years old had, for nine years, a well-marked 
rodent ulcer of the ear, which was several times partially healed. 
At length, a firm spheroidal growth, nearly an inch in diameter, 
appeared in the subcutaneous tissue at the border of the ulcer. 
I cut off the upper half of the ear with the adjacent growth, 
expecting to find that it was an epithelial cancer: but it had no 
cancer structures; only such corpuscles as I have always found in 
the borders and bases of the rodent ulcers. 

This indurated substance at the base and borders of the ulcer 
appears, on section, very firm, pale greyish, uniform or obscurely 
fibrous; little fluid of any kind can be pressed from it. It is 
composed of the same elementary structures as common granula- 
tions are, and these, in the deeper layers, are inserted among the 
tissues on which the ulcer rests. I have examined very carefully 
six of these ulcers, removed by excision, and have never seen in 
or near them a structure resembling those of epithelial or any 
other form of cancer. Lebert’s observations, I believe, fully 
coincide with mine; though he classes the disease with epithelial 
cancers, under the general name of Cancroid. Mr. Jonathan 
Hutchinson, also, has made several examinations of pieces cut, 
during life, from the margins of rodent ulcers, and always with 
the same result; they never contained structures resembling those 
of epithelial or any other cancer. 

Thus the anatomical distinction between this disease and cancer 
is evident, and they are equally different in pathology ; the rodent 
ulcer, so far as it has yet been observed, is never attended by 
similar disease in the lymphatics or any other part; and if com- 
pletely removed or destroyed, it does not recur. 
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The Warty Growths on Scare (Cancers of Cicatrices) are 
usually well-marked papillary epithelial cancers, which grow in 
the place of scars remaining after injuries or common ulcers. 
Mr. Hawkins,* who has given a very full account of their general 
characters and progress, describes cases in the scars of burns, 
gunshot-wounds, floggings, and ulcers. All that I have seen were 
on the lower extremities, and connected with scars after repeated 
injuries.f 

The description already given of the warty epithelial cancers 
may suffice for these. They usually exemplify very well the 
widespread growth and cancerous change in the papille; the 
enlargement, at first probably simple, and afterwards with can- 
cerous formation, in the papille of the adjacent skin; the deep 
extension of the disease to the periosteum, and thence onwards, 
even to the complete penetration of the bones and other subjacent 
tissues; and, at a late period, the cancerous disease of the lym- 
phatic glands. But it is important to be aware that this disease - 
may be closely imitated by warty growths and ulcers, in and 
about which no cancerous matter can be found. I examined very 
carefully such an ulcer with prominent growths on the front of a 
man’s leg. It was seated in the middle third of the leg, in the 
place of a large old scar after a scald, and the greater part of the 
ulcer presented high, lobed and nodulated, hard granulations. 
No one doubted, before the amputation, that the disease was the 
usual form of cancer ensuing in these conditions; yet no cancer- 
structure could be found; in whichever part I examined, I could 
find only inflammatory products, and such corpuscles as compose 
ill-developed or degenerate granulations upon common ulcers. 
Similar warty diseases very closely resembling, to the naked eye, 
the epithelial cancers, and often, like them, ulcerating, are not very 
rare on the lower lip; and I have seen them on the tongue. 

I think some of the diversities of opinion respecting the nature 
of these warty growths and ulcers may be due to the want of 
distinction between those which are, and those which are not, 
epithelial cancers. Certainly, the opinion that epithelial cancer 


* Medical Gazette, vol. xxviii. 872; and Med.-Chir. Trans, xix. See, also, the 
Dublin Quarterly Journal, 1850-61. 

tf They are amply illustrated in the Museum of St. Bartholomew’s, Ser. i. and Ser. 
xxxv. 40. ‘tla cases are desctibed by Mr. Stanley (Treatise on Diseases of the 
Bones, p. 360). 

¢ The growths described by some of the German pathologists, by the name of: 
ae ye peey tumour of the skin, are doubtless the same as these ulcerating 
warty growths. 
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is thoroughly curable by operation, and is altogether a much less 
malignant disease than the other varieties of cancer, is due, in 
great part, to warty growths and ulcers having been considered 
cancerous, which were not so. To the naked eye and during life, 
the two diseases may be very much alike; but the difference in 
their respective minute structures is clear, and indicates essential 
difference of nature: certainly, in the pathology of epitheltal 
cancer, caution is necessary in reckoning any of these cases that 
have not been microscopically examined. 

I would add, that I have no doubt the epithelial growth, in 
some cases, proceeds from the periosteum or other subcutaneous 
tissues, and thence extends into and through the skin, I have 
seen the growth protruding through an ulcerated aperture in the 
scar, just as any deep-seated tumour might. Such cases justify 
Mr. Stanley’s description of the disease as one, primarily, of the 
periosteum. 
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LECTURE XXXII. ‘+ 


EPITHELIAL CANCER. 
PART II..—PATHOLOGY. 


Amon@ all the cancers, the epithelial present the general or con- 
stitutional features of malignant disease in the least intense form. 
They commence at the latest average period of life; they appear 
to be most dependent upon local conditions; they are least 
prone to multiplication in internal organs; they are associated 
with the least evident diathesis or cachexia. And yet I believe 
that in a large survey of them, none of the features of malignant 
disease, as exemplified in the scirrhous and medullary cancers, 
will be found wanting: the difference is one of degree, not of 
kind. 


(a) A large majority of the cases of epithelial cancers occur in 
males. In 105, cases, affecting parts common to both sexes, 86 
were in men, and 19 in women. In the cases affecting the sexual 
organs themselves, I think the proportion is nearly equal; unless 
we reckon the scrotal soot-cancers, which, for obvious reasons, we 
should more properly exclude. 

(b) A few cases are on record, transmitted from book to book, 
in which what were probably epithelial cancers occurred before 
adult life. Sir James Earle saw a scrotal soot-cancer in a child 
eight years old;* so did Mr. Wadd; { and M. Lebert ¢ examined 
a ‘cancroid’ growth at the vulva in a child 3} years old, in whom 
it was almost congenital. But cases such as these cannot be taken 
into our estimate of the influence of age in determining the access 
of the disease. In the following table, I have included no cases 


* Pott’s Works by Earle, iii. p. 178. 

+ Curling on the Diseases of the Testis, ili. p. 528. 

t Traité Pratique, P. 676. Hannover : as -Epithelioma, p. 104) quotes from 
Frerichs a case in which the disease extended from the ear through the petrous bone 
in a male 19 years old. 
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that were recorded merely or chiefly on account of the patients’ 
ages ; *— 


"Age. No. of Cases. 

20 to 30 ‘ ; : oe vo 

80 ,, 40 : : : . 22 
40 ,, 50 ‘ , ‘ . 40 
50 ,, 60 : ‘ : . 82 
60 ,, 70 : ‘ : . 80 

* 70 ,, 80 , ; : . 10 
148 


If now, as in the last two lectures (pages 617, 664), we calcu- 
late, from this table, the frequency of epithelial cancer in pro- 
portion to the number of persons living at each of the successive 
periods, it may be represented by the following numbers (100 
being, as before, taken to express the frequency between 40 and 
50) :— 


20 to 30 years . : » 12 
30 ,, 40 _,, ; ; . Al 
40 ,, 50 ,, ; : . 100 
50 ,,60 ,, : : . 119 
60 ,,70 ,, : ; . 163 
70 ,, 80 ,, ; : . All 


We may probably deduce from this calculation, which is con- 
firmed by Mr. Baker’s tables f, that the conditions favourable to 
the production of epithelial cancers regularly increase with the 
increase of age; for the apparent diminution after 70 may be 
reasonably ascribed to the comparatively small proportion of per- 
sons beyond that age who are received into hospitals, or who are 
under such surgical treatment as to have their cases recorded. 

The proportions expressed by the foregoing general tables are 
nearly true for the epithelial cancers of each part most liable to 
be affected: the only notable peculiarities, I believe, are, that the 
mean age of its occurrence is lowest in the sexual organs, and 


highest in the integuments of the head, face, eyelids, and upper 
extremities. 


* The table includes cases from Lebert, Hannover, and others. But I have omitted, 
both from it and from the preceding one, Lebert’s cases of ‘cancroid’ of the face. They 
were examples of rodent ulcers, and their contrast with epithelial cancers (of the lip, 
for example) is well shown, in that the average age for their coming under operation 
is 17 years later, and the proportionate frequencies in the two sexes is reversed. The 


ages assigned in the above table are, with few exceptions, those at which the disease 
was first observed by the patients. 


+ Med.-Chir. Trans., vol. xlv. 
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(c) An hereditary disposition to soot-cancer has been several 
times observed: as by Mr. Earle,* in a grandfather, father, and 
two sons; by Mr. Hawkins, in a father and son; by Mr. Cusack, 
in a mother and son; by myself (twice) in two brothers. But all 
the persons here referred to were engaged in the same trade, and 
their exposure to the same exciting or predisposing cause of the 
disease diminishes the value of the facts as indications of hereditary 
predisposition. I have no certain record of other epithelial cancers 
occurring in many members of the same family; but among 66 
patients with epithelial cancer, 10 were members of families in 
which other members have had scirrhous or medullary cancers, 
and two were sweeps, whose brothers had similar soot-cancers. 

Among 160 instances of cancer, in most of which the point was 
inquired into, though none were collected for the sake of it, these 
cases were found :—(1) A man had medullary cancer of a toe: his 
father had cancer of the lip. (2) A woman had repeated epithe- 
lial cancers of the labia; her sister, her father’s sister, and her 
mother’s brother’s daughter, had cancer of the breast. (3) A 
man had epithelial cancer of the lip, whose grandmother had 
cancer of the breast. (4) A gentleman had epithelial cancer of 
the interior of the cheek: his aunt died with cancer of the breast. 
(5) A woman had medullary cancer of the breast: her mother had 
cancer of the uterus, and her uncle cancer of the face. (6) A woman 
had scirrhous cancer of the breast, whose mother’s uncle had 
cancer of the lip. (7) Of another woman with similar cancer, 
one cousin had cancer of the lip, another cousin cancer of the 
uterus. (8) A third woman had scirrhous cancer of the breast, 
whose grandfather had cancer of the lip. § 

The proportion of these cases (only ~, of the whole number) 
may seem too small to be even suggestive; yet it is too large to 
be referred to chance. Let it be contrasted with these facts :— 
(1) I have found that among 116 patients || with cancer, only one 

* Med.-Chir. Trans., xii. 305. 

t+ Medical Guzette, xxi. 842. 

t Quoted by Mr. Curling (On Diseases of the Testis, p. 528). 

§ Dr. Warren mentions this:—A grandfather died with a cancer of the lip. His 
son and two daughters died with cancer of the breast. One of his grandsons and one 
of his granddaughters had also cancer of the breast (On Tumours, p. 281). It may be 
objected by some, that the cancers of the lip here referred to were not epithelial. I 
assume that they were, because of the exceeding rarity of any other kind in the lip: 
indeed, I havo not yet seen one, or a complete record of one, in which the microscope 
did not find the epithelial structures. 

| These were part of the 160 mentioned above; but I have here reckoned only the 
cases recorded by myself, because it is probable that, even if, among the others, any 


instances had occurred of innocent und malignant tumours in the same family, they 
would not have been mentioned. 
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was aware of any member of the same family having had a simple 
tumour. This was a woman with scirrhous cancer of the breast, 
from whose sister a myeloid tumour of the breast had been re- 
moved. (2) Among 77 patients with non-cancerous tumours, 10 
were aware of near relations having had similar diseases: but 
among the same 77, the only cases of family connection with 
cancers were the following :—(a@) The cases of recurring and dis- 
orderly-growing mammary tumour related at p. 555; (b) the 
ease of anomalous cartilaginous tumours at p. 500; (c) that of 
the same woman whose case was just mentioned as one of myeloid 
tumour of the breast: five years after its removal, she and her 
sister were at the same time in St. Bartholomew’s with scirrhous 
breasts ; (@) that of a lad with mixed cartilaginous and glandular 
tumour over his parotid gland, whose grandmother had cancer of 
the breast. Now of these cases the first two must be regarded, I 
believe, as instances of a cancerous disposition, modified and 
gradually ceasing in its transmission from parent to offspring (see 
p. 555, &c.); the third is a very anomalous one, exemplifying the 
formation of a most rare tumour in the breast, not long before it 
became cancerous; the fourth alone 1s an instance of an ordinary 
simple or innocent tumour growing in one who had a cancerous 
relation. 

I have referred to these cases, not to suggest that when cancer 
has occurred in one or more members of a family, the rest are 
peculiarly unlikely to have innocent tumours, but to show, by con- 
trast, that the proportion of cases in which epithelial and other 
cancers occur in the same family is, relatively, considerable. For 
if that proportion were the result of chance-coincidences or errors 
in observation, an equal or nearly equal proportion of coincidences 
should have appeared in the opposite set of cases. But the con- 
trast between the two sets of cases is remarkable; and I believe 
the facts may be justly regarded as evidence for the close affinity 
between epithelial and other cancers, and as an illustration of the 
modification which the cancerous and other diatheses may under- 
go in their hereditary transmission. 

(d) Among 34 patients with epithelial cancers, 19 were aware 
of injury or previous morbid condition in the affected part ;—a 
much larger proportion than is found among patients labouring 
under tumours of any other kind, except melanoid cancers of the 
skin. 

In certain cases, injury by violence appears as the exciting 
cause. But the histories of epithelial cancers differ from those of 
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others in that the kind of injury which is most effective in their 
production is such as is often inflicted—frequent blows or slight 
wounds on the same part; hurts of scars and other seats of old 
injury. It is as if it were necessary that the part should be con- 
siderably changed in structure before it is appropriate for a cancer- 
ous growth. 

It agrees with this that, in the majority of cases, patients assign 
as the cause of the disease, not injury, or not it alone, but some 
former disease, especially such as arises from long-continued 
irritation of a part. Thus epithelial cancers arise sometimes in 
old ulcers, as on the legs, or, as I have known, in perineal urinary 
fistule ; sometimes, in those of more rapid progress, as I once saw 
in a case of necrosis of the hard palate, and once in a case of 
necrosis of the angle of the lower jaw, and as Frerichs describes, 
in an ulceration of the internal ear, following scarlet fever. The 
majority of the epithelial cancers of the prepuce and glands occur 
in those who are the subjects of congenital phymosis, and in whom 
we may assume the frequent irritation of the part by decomposed 
secretions. In some rare cases, a mole or pigmentary nevus be- 
comes the seat of the disease. But, among all the things referred 
to by patients, none are so frequently named as ‘ warts.” 

The affections thus named are not usually such as are commonly 
called warts. They are not usually like the warts (Verrucay, or 
Condylomata elevata) that grow on the genital organs during 
gonorrhceal or other similar irritation; nor like such warts (Ver- 
ruce vulgares) as are common on the hands of young people be- 
fore puberty; nor like the condylomata (C. lata) of syphilis. Such 
papillary growths as these may, I believe, precede epithelial can- 
cer; but I think they rarely do so. The general condition of the 
‘wart’ is, I think, that a small portion of the cutis is slightly in- 
durated; its papille are, generally, in some measure enlarged ; 
and it is covered with a darkish dry crust, or with a scab, or, if 
the part be very moist, with a soft layer of detached scales.t The 
induration of the cutis, and the predominance of the crust or 
other covering (which apparently constitutes more of the dis- 
ease than either the induration or the papille) mark the chief 
differences between this disease and any of the ‘ warts’ just referred 


* It is implied hore that the form of cancer assumed in or by warts, is always the 
epithelial. Some cases by Mr. Butcher (Dublin Quarty. J. of Med. Sc., Nov. 1856) 
appear to be instances of medullary cancer originating in warts. 

, Such as these are well described by Schuh (Pseudoplasmen, p. / under the title 
‘barky warts.’ With the same intimation of likeness, Dr. Warren (On Tumours, p. 
27) called the disease ‘ Lepoides.’ 
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to. The induration which patients often describe as ‘a little hard 
knot,’ is usually attended with elevation, but sometimes with con- 
traction and depression of the piece of cutis. The crust con- 
sists, for the most part, of epidermal scales held together by dried 
secretion, or, in its deepest layers, forming whitish friable sub- 
stance and fitting between the papillse. It is easily detached and 
quickly removed ; and, when it is removed, the subjacent cutis does 
not usually appear raw or bleeding, but is tender, florid, and as if 
covered with a very thin glossy layer of epidermis. When a 
moister yellow scab covers the induration, the surface beneath it 
is usually more inflamed and excoriated, and the papille are more 
enlarged. 

Such incrusted warts as these are very common, especially 
on the faces of old persons: the large majority of them lead to 
no further trouble;* yet some become the seats of epithelial 
cancers, and some of rodent ulcers. A similar affection often 
precedes the epithelial cancer of the lower lip. Some slight 
violence often applied, such as that of a short pipe habitually sup- 
ported by the lip, or the frequent slight rending of the surface of 
a dry scaly lip, or one much exposed to the weather, leads to a 
‘little crack:’ this scabs over, and after repeated removals and 
renewals of the scab, there is a ‘little hard lump’ or “a sort of 
wart, with a head or crust. And such a wart might be as often 
innocuous on the lip as on the face, if it were not that the lip is 
in the unhappy singularity of being within easy reach, at once, of 
the fingers, the teeth, the tongue, and the other lip; so that when 
it is as yet but slightly diseased, it is never left at rest. 

A similar drily scaled or incrusted warty change of the cutis 
often, I believe, precedes the chimney-sweep’s cancer; and I sus- 
pect that the true influence of the soot in this disease is not that 
its continued contact determines the growth of cancers, but (at. 
least in part) that it produces a state of skin which provides an 
apt locality for epithelial cancer in persons of cancerous diathesis. 
How it does this I cannot imagine: but this is only one of many 
things unexplained in this strange disease; for the whole of the 
peculiarities of the chimney-sweep’s cancer—its dependence on 
soot, while coal-dust is wholly inoperative (for the disease is un- 
known among colliers); its comparative frequency in England, 


* Virchow (in his Archiv B. vi. H. iii. p. 553) says that the small hairy knots, 
which sre so frequent on the faces of old persons, have exactly the structure of the 
cutaneous cavernous tumours. But these, I think, are not peculiarly apt to be seats of 
epithelial cancer. 
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especially in the large towns, while in other countries where soot 
is abundant it is hardly seen; its selection of the scrotum for its 
most frequent seat,—all these, and many like facts in its history, 
appear completely inexplicable. Still, it is certain that scaly or 
incrusted small warts, such as I have been describing, are very 
common in chimney-sweeps. In many of them, even when they 
are thoroughly cleaned, the whole skin is dry, harsh, and dusky; 
and, before operation for the removal of scrotal cancers in them, it 
is a common question whether one or more warts or scaly patches 
near the chief disease should be removed with it. Nor are such 
warts confined to the scrotum; they may exist on every part of 
the trunk and limbs; and I have seen sweeps so thick-set with 
them, that a hundred or more might have been counted. 

Such are some of the numerous morbid states, one or other of 
which may,in the majority of cases, be assigned as predisposing 
a part to become the seat of epithelial cancer. Expressions are 
sometimes used, implying that the part does not become the seat 
of a new morbid structure, but that its mode of action is changed, 
or that the change is only due to the extension and deepening of 
a common epidermoid or warty growth. The truer view, however, 
may be expressed by saying that the part, whatever were its pre- 
vious state, becomes the seat of epithelial cancer, the structures of 
which, as of a new disease, are inserted among the original or pre- 
viously morbid textures of the part. This evidently happens when 
the cancer appears in parts previously healthy, or in the deep- 
seated tissues, or in the walls of ulcers, or in a pigmentary nevus; 
for, in these cases, no morbid structures like those of the epithelial 
cancer existed previous to its access. There is more appearance 
of similarity and continuity of disease between the epithelial can- 
cers and the warty growths by which they are sometimes preceded : 
for here both the earlier and the later disease may have, in com- 
mon, an accumulation of epidermoid cells and an enlargement of 
papille. Yet the warts, whether incrusted, or others, in which the 
epidermoid structures are only superficial, should also, I think, be 
regarded as only predisposing conditions of epithelial cancer; as 
diseased parts, not cancerous, though peculiarly apt to become the 
seats of this form of cancer. For the great majority of these are 
stationary affections, or may disappear, or be cured, even in can- 
cerous persons; they are comparatively few in which, after a certain 
duration as simple warts, the cancerous disease is manifested. And 
the time of this change in them is often well marked. Nearly all 
patients—even those who can assign no date to the beginning of 
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the wart or hardness, or other previous disease,—can refer exactly 
to some time of change in it, when it began to ‘grow up,’ or ‘be 
sore,’ or ‘get bad,’ discharge, or bleed. They thus mark the time 
when the cancerous mode of progress was commenced; and from 
this time the history of all such cases is nearly uniform—even 
remarkably uniform, if it be compared with the variety of the 
histories of the previous states. 

Now, I believe that this change in the life of the warty or other 
diseased part is always associated with a change in its structure; 
and that whatever were its previous state, its proper tissue, whether 
papille or any others, now become the seat of the formation of 
epithelial cancer-cells. It is hardly possible to prove such a change 
of structure in any single case, but it is rendered highly probable 
by this,—that in those warty structures which we remove because 
experience makes us believe that they are in progress as epithelial 
cancers, we find the tissues infiltrated with the specific cancer-cells : 
while in those which have been long stationary, without extension 
or outgrowth, without ulceration or ichorous discharge, no such 
infiltration is found. Certain cases must be excepted from this 
statement because of error in diagnosis. I have known rodent 
ulcers excised, in the belief that they were epithelial cancers; but 
I never saw any growth removed as an epithelial cancer, in 
which the epidermoidal cells were placed only on the surface of 
the vascular tissues; and, on the other hand, I have never seen 
such cells vm the cutis or papille of any incrusted or other wart, 
in which the cancerous mode of progress was not yet manifested. 
The opportunities of examining such warts as observation shows 
to be most apt to be precursors of epithelial cancer are rare; but 
I have examined some on the scrotum, and one on a lower lip, 
The last may deserve description. 

A healthy-looking farmer, 66 years old, came to me with an in- 
duration, about two lines wide and half a line thick, at the middle 
of the florid margin of his lower lip. The indurated part was 
slightly sunken, and covered with a thin yellow scab. This disease 
had existed two years, frequently scabbing thickly, then desquamat- 
ing, never soundly healing; yet it had made no progress. I re- 
moved it, chiefly because the patient’s father, when 85 years old, 
had had cancer of the lower lip; and because, if not already can-~ 
cerous, this could not but be thought a place very likely to become 
so. I found, in the indurated tissue, inflammatory products in- 
filtrated among the natural structures of the skin; but no appear- 
ance of epithelial cancer-cells. The cutis was slightly thickened ; 
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but there was no evidence of enlargement of papillw, or of accu- 
mulated epidermis: ‘the scab seemed formed chiefly of dried 
secretion. 

I believe that such a description as this would apply to most of 
the warts that precede epithelial cancers of the lower lip, and that 
we may justly say of them that they are not cancerous, but are such 
parts as, in certain persons, are peculiarly apt to be the seats of 
cancer. Why only some among them should become cancerous 
we can no more explain than we can why, among so many injuries 
inflicted, so few should be followed by erysipelas or tetanus; or 
why, among so many pigmentary moles or nevi as may be found, 
only few should become the seats of melanoid cancer; or, in a yet 
nearer parallel, why, when a person has many such moles, the 
melanoid cancer should appear in only one. In these varieties of 
fate, there is nothing unusual in warts, if we regard them as only 
predisposed to become cancerous; but, if we regard them as the 
first stages of a cancroid or cancerous disease, such varieties of 
progress as they manifest would be without parallel. 

(e) The general health of patients with epithelial cancer is usu- 
ally good, till it is affected by the consequences of the local disease. 
Less than ten per cent. of them appear ill at their first observation 
of the disease. No primary cachexia can be observed preceding 
the appearance of the growth; nor does a secondary cachexia ensue 
earlier than it probably would in any disease of equal duration 
and severity. 


When the formation of an epithelial cancer has once commenced, 
its natural course is as regularly progressive to the destruction of 
life, as that of either a scirrhous or a medullary cancer. Only, the 
rate, and some parts of the method, of progress are different. 

The average rate of increase of epithelial cancers is less than of 
either of the other kinds. It is not apt to be arrested altogether ; yet 
it is sometimes so slow that, in a year, the cancer may gain only 
a line or two in any of its dimensions. In other cases, however, 
and especially when such a cancer has been violently injured, the 
progress is much more rapid. I have known three-fourths of the 
scrotum covered with ulcerating soot-cancer, and part of the 
urethra surrounded by it, in three months after a laceration re- 
ceived while in apparent health: in another case, a spheroidal mass 
of soft epithelial cancer, an inch in diameter, formed in the sub-+ 
stance of the cheek in two months; in another, a growth more 

3A 
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than an inch in diameter formed in ten weeks; in another, the 
whole depth of the lower lip, and two-thirds of its width, were 
occupied with epithelial cancer, in three months after a blow on a 
little cancer at its margin; in another, within twelve months, the 
eyelids and a large part of the contents of the orbit were de- 
stroyed by ulceration, and tuberous masses, from one to three- 
quarters of an inch in diameter, were formed under the integu- 
ments of the brow, the temple, and the other boundaries of the 
orbit. 

Cases such as these, and they are not rare, may prove the error 
of regarding epithelial cancer as a trivial or an inactive disease in 
comparison with the other forms. Its rate of progress is, like that 
of scirrhous cancer, widely various in different cases; it has its 
acute and its chronic instances. Of its modes of growth, and of 
ulceration, and of the usual coincidence of these processes, I have 
spoken fully in the former part of the lecture (p. 694); I will here 
only add that the ulceration, at whatever rate, seems constantly 
progressive, Some portions of the ulcer may appear, for a time, 
as if skinning over, or, portions of the disease may slough away, 
and the surfaces they leave may partially heal; but I do not re- 
member to have seen any process of healing or wasting so nearly 
accomplished in an epithelial cancer, as I have described in some 
cases of both scirrhous and medullary cancer, in the former lectures 
(pp. 624, 673). 

The progress of the ulceration, and the coincident deepening of 
the growth, are usually attended with great pain,—hot, scalding, 
and widely diffusing pain; or with pain like that of neuralgia 
darting in the course of nerves. With this, and the constant icho- 
rous discharge from the ulcer, and the occasional bleedings from 
ulcerated blood-vessels, the patient becomes cachectic; yet pro- 
bably not sooner than in other diseases of equal extent, nor in any 
very characteristic manner. 


Primary epithelial cancers are usually single. Two growths may 
sometimes appear at once in the same region, as, e.g. on the pre- 
puce and glans, or on the scrotum: I have also seen instances of 
simultaneous growth in the eyelid and rectum: the finger and 
rectum: and the lip and scrotum; but such events are 80 rare, 
that they may probably be called accidental. In the later progress 
of the disease, separate masses of epithelial cancer may be some- 
times found in the tissues, or cancerous warty growths on the 
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surface, around the primary growth or ulcer. Healthy tissue 
appears to intervene between these secondary cancers and the pri- 
mary one: and they may be compared with the tubercles so often 
grouped around a scirrhous mammary gland. 

The lymphatic glands, sooner or later in the progress of the dis- 
ease, usually become cancerous. I have already (p. 703) described 
the manner of their infection. I feel almost disposed to think that 
epithelial cancer is a much worse disease in this country than in 
France or Denmark, when I see how far my observations on the 
affection of the lymphatics differ from those of Lebert and Han- 
nover. lLebert* says that he has found the lymphatic glands 
affected with ‘cancroid’ three times in 81 cases; and of these 81, 
60 were certainly cases of epithelial cancer. Hannoverf has even 
less frequently seen them diseased. Now, in 42 cases of epithelial 
cancer collected in the ordinary course of hospital and private 
practice, and including many in the early as well as in the latest 
stages of the disease, I have observed the lymphatics cancerous 
twenty times. In the greater part of these cases the characteristic 
cancer-structures were found in the glands removed during life 
or after death: in the rest, their existence was concluded, with 
scarcely less certainty, from the enlargement, with induration, 
rapid growth, clustering, and destructive ulceration of the glands, 
It need not be suspected that in any of these cases the glands were 
enlarged merely through ‘irritation:’ such a state does, indeed, 
occur with epithelial as with scirrhous cancer, but the diagnosis 
of this from the cancerous enlargement is seldom, in either case, 
difficult. 

I. do not suppose that the proportion cited above expresses the 
greatest frequency of epithelial cancer in the lymphatic glands. 
I believe rather, that very few cases reach their natural end without 
infection of the glands. Even after the primary disease has been 
wholly removed, and when the glands at the time of the operation 
appeared healthy, they are frequently, and often alone, the 
seats of recurrences of the disease. Sometimes, also, as with 
scirrhous cancers (p. 605), we find the disease in the lymphatics 
greatly preponderating over that in the primary seat. 

My observations are scarcely less different from those of Lebert, 
in relation to the occurrence of secondary epithelial cancers in 
internal organs. In eighteen autopsies (some of which, however, 
were made in fatal cases of rodent ulcer) he has not once found 

* Traité Pratique, p. 619. . + Das Epithelioms, p. 24. 
8aa 
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*cancroid growths’ in any internal part. In seven autopsies,* I 
have found epithelial cancer once in the heart, and once in the 
lungs; [its appearance in these parts is described at pp. 705, 706. | 
Doubtless, the internal organs are more rarely infected than in any 
other form of cancer; but they do not enjoy an absolute immunity ; 
the difference between the epithelial and the other cancers is, in 
this point again, one of degree not of kind. 


It is a peculiarity of epithelial cancers, that in nearly all the 
characteristics of malignant disease—whether the propagation to 
the lymphatics or other organs, the extension to deep-seated parts, 
the recurrence after removal, or the rate of progress towards death 
—greater differences are noted according to the seat of disease 
than among the medullary cancers of different parts. The ana- 
tomical characters of the disease are in all parts essentially the 
same, but their history, in all the particulars noted above, differs, 
so as to justify the expression that the disease is less malignant in 
some parts than in others. It is, generally, most malignant in the 
tongue, the interior of the mouth, and the penis; least in the lower 
extremities and the scrotum; in general, also, the epithelial 
cancers that are deep-seated are more malignant than the super- 
ficial, 

These diversities make it very difficult to assign the average 
duration of life in persons with epithelial cancer; and the diffi- 
culty is greatly increased by the recorded cases being often mixed 
or confounded with those of other cancers and of rodent ulcers. 
Taking cases with clear diagnosis, without regard to the parts 
affected, the average duration of life in twenty-three cases which 
ran their natural course was 27-4 months; and in thirty-five cases 
in which the disease was once or more removed by operation, 57°6 
months. | 

The following table will show the durations of life in the cases, 
and may be compared with those in p. 631, and p. 676, from which 
the foregoing statement was derived :— 


.. * In two of thegs the disease had not reached its natural end; for the patients died 
im consequence of amputation. In another case I found epithelial cancer of the 
‘tongue, with medullary cancer of the cervical glands, and of the Iungs; but, as I have 
already said {p. 704), though no rsa trap i og psa dolar found in the primary 
disease, it was impossible to prove that had never existed, for a large portion of 
‘the tongue had sloughed before death. Virchow's observations on the occurrence of 
secondary epithelial cancer in internal organs are very clear. ou 
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Duration of Life. Number of Cases. 

‘With Operation. Without. 
Less than 6 months . ‘ . O 1 
Between 6 and 12 moatha ; ~ il 6 
x dd 4 18 4% . 5 6 
» 18, 24 ,, : . A 1 
» ®t, 86 ,, ; . 8 4. 
5 8 , 4 years ‘ 4 3 
»n 4, 6 y - 8 0 
” 6, 8 , : 1 0 
More than 8 years . . 9 2 
3a 23 


The chief point which this table shows, in contrast with those of 
other cancers, is in the larger proportion of patients living more 
than four years. Great differences, however, as to length of life, 
may be noted among the epithelial cancers of different organs. 
Those in the tongue rarely survive more than four years; those in 
the trunk or limbs rarely destroy life in less than three years: a 
majority of those in the lower lip survive that period. The age at 
which the disease commences has no great influence on its duration, 
The average duration among fourteen patients, in whom it com- 
menced at or below 45 years of age, was 39 months; that among 
seventeen, in whom it commenced later, was 45} months; and 
the general average duration was not exceeded in the first list 
more often than in the second. 

A considerable prolongation of life would appear, by the cases 
‘I have collected, to be obtained by the removal of epithelial 
cancers, The average advantage, as shown by the foregoing table, 
is 30 months, and although this great difference may be ascribed 
to a careful selection of cases, yet the average is sometimes greatly 
surpassed. I have seen a man whose leg was amputated twenty 
years previously for epithelial cancer, commencing in or beneath a 
scar, and he was still well. A sweep was some time back in St, 
Bartholomew’s with a small scrotal cancer, from whom one of the 
same kind was excised thirty years previously. Of another, Mr. 
Curling* gives a history extending over twenty-two years, and 
including five operations. A man from whom Mr, Lawrence 
removed a cancer of the lip remained well for nine years, and 
then the disease appeared in the lymphatic glands, 


* On Diseases of the Teatis, p. 535. 
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Cases such as these must, however, be considered very r ‘ 
Too much regard to them, and the confusion of the rodent ulcers 
with the epithelial cancers, have led to a common belief that 
recovery or long life may be promised as the consequence of 
operations, Such a promise will not prove true; and yet, as a 
general rule, the operation is to be advised, whenever the whole 
of the disease can be removed without great risk of life, or of 
producing worse deformity than already exists. : 

For (1) though the instances of operations followed by long 
immunity from the disease are very rare, yet, in certain cases, 
these results may be hoped for. This is especially the case, I 
think, with the epithelial cancers of the lower extremity, which | 
follow injury, and for which amputation is performed; with the * 
more superficial cancers of the lip; and most of all, with the soot- 
cancers which are not making quick progress. On the other side, 
according to present experience, such lengthening of life can rarely 
be hoped for after operations for the epithelial cancers of the 
tongue, the gums, or other parts in the interior of the mouth. 
The best instance of these that I have yet known, is one of a 
removal of an epithelial cancer of the tongue, in which eight years 
elapsed before the recurrence. 

(2) In the majority of cases, and even when very little increase 
of life can be hoped for, the removal of the disease may give great 
comfort for a time. In general, also, the greater part of the time 
that intervenes between the recovery from the operation and the 
recurrence of the disease may be reckoned as so much added to 
life; for although we cannot deny a diathesis, or specific consti- | 
tutional affection, in epithelial cancers, yet it is by the progress | 
and consequences of the local disease that, in the majority of cases, 
the time of death is determined; so that, while local disease is 
absent, life may be shortening at scarcely more than the ordinary 
rate. Of course, in applying such a rule as this may suggest in 
practice, we must except from it certain cases in which the general 
health is already very deeply affected, or in which the operation 
would be perilously extensive. 

(3) The extension of the epithelial cancer to the lymphatic 
glands is not an insuperable objection to operations. The disease 
usually remains Jong limited to the glands which are nearest to 
‘its primary seat (p. 703); its complete removal can therefore be 
usually accomplished; and, although I can cite no instance of 
very long survival after operation including cancerous glands, yet, 
on the other side, I can cite none which would prove that the 
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recurrent disease is quicker or more severe after such operations, 
than it is after those of equal extent in which the glands are not 
yet diseased. 

(4) The general rule concerning operations in cases of recurrent 
epithelial cancer may be the same, I think, as for the primary 
disease. A second operation is, in general, less hopeful than a 
first, yet not always so; for although the epithelial, like other 
cancers, usually make progress at an accelerating rate, yet cases 
are not wanting in which the intervals between successive opera- 
tions have progressively increased. 

(5) The recurrence of epithelial cancer after operation is in some 
cases very rapid, in others greatly retarded. The number of cases 
in which recurrence ensues at a medium period appears com- 
paratively small. I cannot explain the fact, if it be one, but I 
believe that if, after operation, a patient remain free for eighteen 
months, it is very probable that the immunity will continue for at 
least five years. 


Let me now collect from the facts of this lecture the grounds 
which seem to justify the inclusion of this disease under the name 
of cancer. It is not unimportant to do so; for we may be certain 
that, in this case, the name of the disease will often guide the 
further study and the treatment of it. 

I have excluded from the group of epithelial cancers the rodent 
ulcers, which M. Lebert includes with them under the name of 
‘cancroid.’ The two diseases are so constantly unlike, in both 
structure and history (see p. 708), that their separation under 
different titles seems consistent with the most usual rules of 
nosology. I have also excluded those papillary and other affections 
of the skin, in which epidermoid structures are accumulated only 
on the surface of the affected part. For, although these may 
sometimes appear like the first stages of certain epithelial cancers 
(see pp. 686 and 719), yet the distinction between the two is com- 
monly well marked in the history of each case: and, in their 
respective anatomical relations, the distinction between a superficial 
and an interstitial epidermoid structure is very significant; since 
the former has its nearest homologue in natural epithelia, the 
latter in cancerous infiltrations. 

Thus limiting the diseases to be included under it, the name of 
epithelial cancers seems justified by their conformity with the 
scirrhous and medullary cancers in these following respects : -— 

(1) The interstitial formation of structures like those of 
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epithelium is not an imitation of any natural tissue; it constitutes 
an heterologous structure; for superficial position is more essential 
to the type of epithelial structures, than any shape of elemental 
cells or scales is, 

(2) Even that delusive appearance of homology, which exists 
when the structures like those of epithelium are formed in the 
dermal tissues, and therefore near the surface, is lost in nearly all 
the cases of deep-seated epithelial cancers, and in all the similar 
affections of the lymphatic glands and internal organs. 

(3) The interstitial formation of cells in epithelial cancer is 
conformed with the characteristic plan of all cancerous infiltrations, 
and leads to a similar substitution of new structures in the place 
of the original tissues of the affected part. 

(4) The interstitially-formed cells often deviate very widely from 
the type of any natural epithelial cell, in shape, in general aspect, 
in method of arrangement, and in endogenous formation (p. 699, 
e.s.) The difference between them and any natural elemental 
structures is, indeed, much greater than that between many 
medullary and scirrhous cancer-cells, and the cells of the organ 
in which they grow: e.g. it is sometimes difficult to distinguish 
the cells of a medullary cancer in the liver from those of the liver 
itself, 

(5) The pathology of epithelial cancers is scarcely less con- 
formed than is their anatomy to the type represented by the 
scirrhous and medullary cancers; for, not only are they prone to 
incurable ulceration, and to repeated and often very rapid recur- 
rence after removal, but (which is much more characteristic) they 
usually lead to the formation of structures like themselves in the 
lymphatic glands connected with their primary seat; they lead 
sometimes to similar formations in more distant organs (p. 703, 
e.8.); and the average duration of life in patients affected with 
them, is, on the whole, not greater than that of those who have 
scirrhous cancer. 

(6) In their growth, and in their recurrence, there is no tissue 
which the epithelial cancers do not invade and destroy (pp. 689 and 
695). : 

(7) A peculiar liability to them exists in members of those 
families in which scirrhous or medullary cancer also occurs 
(p.715). 

Such are the affinities between the epithelial and (as I would 
say) the other cancers. They are so numerous and so close, 


RESULTS OF OPERATIONS. 729 


that I cannot but think we should be guided in the choice of a 
name by them, rather than by any other consideration, They 
are surely more significant of affinity with the other cancers than 
the contrast between the shapes of the elemental-cells is indicative 
of such difference as should be expressed by a different generic 
name. 
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LECTURE XXXIITI. 


MELANOID, HZMATOID, OSTEOID, VILLOUS, COLLOID, AND FIBROUS 
CANCERS. 


Or the three chief forms of cancer which I have now described, 
we may observe, I think, that though two of them may be mixed 
in one mass, or may occur at different times in the same person, 
or in different members of the same family, and though there are 
forms intermediate and transitional between them, yet a mass of 
one of them does not, by any transformation, assume the cha~ 
racters of another. A scirrhous cancer, I think, never itself 
becomes medullary or epithelial; neither does the converse 
happen; nor do we see any indication that interference with the 
development of a cancer of either of these forms would lead it into 
the assumption of the characters of another. Combination, coin- 
cidence, succession, or interchange of these three forms may be 
found; but, I believe, no transformation of a growth completed 
or in progress. 

If this be true, it indicates that the degree of difference between 
each two of these three forms is greater than that which exists 
between them and the cancers to which I shall devote this lecture. 
For there seems sufficient reason to believe that, by certain 
generally recognised processes of degeneration or disease, a 
medullary or epithelial cancer may become melanoid, or hema- 
toid; that a scirrhous or firm medullary cancer may become 
osteoid; that the colloid character may be, in some measure, 
assumed by either of the three chief forms; and that either of 
them may observe the villous or dendritic.mode of growth. It 
need not always-be supposed that, in the transformations here 
implied, the cancer-structures already perfected change their 
characters. It is probable, indeed, that such changes do occur in 
some of the instances we have to consider; but, in others, we 
may rather believe that the peculiarities of structure are due to 
something which induces degeneration or disease in the cancer- 
elements in their most rudimental state. 
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The belief that the six forms of cancer, whose names head this 
lecture, are modifications or varieties of one or more of the three 
already described, may justify my describing them more briefly, 
and, in many parts, by terms of comparison with the chief forms. 
Or, if this belief be not a good reason for such a course, it must 
be sufficient, that the examples of all these six forms are so rare, 
that complete and independent histories of them cannot, at 
present, be written. 

It is, I think, probable that other groups of cancers besides 
these might be conveniently described as varieties of the principal 
kinds; * but, at present, it seems better to defer the introduction 
of new names till we have attained more accurate knowledge, 


MELANOID CANCER. 


The Melanotic or Melanoid Cancers are, with very rare excep- 
tions, medullary cancers modified by the formation of black 
pigment in their elemental structures. On this long-disputed 
point there can, I think, be no reasonable doubt. I have referred 
to a case of melanotic epithelial cancer (p. 702): but, with this 
exception, I have not seen or read of any example of melanosis or 
melanotic tumour in the human subject, which might not be 
regarded as a medullary cancer with black pigment. In the 
horse and dog, I believe, black tumours occur which have no 
cancerous character; but none such are recorded in human 
pathology. The conditions, which some have classed under the 
name ‘spurious melanosis,’ are blackenings of various structures, 
whose only common character is that they are not tumours. 

Melanotic cancers may have the general characters of any of 
the varieties of the medullary cancer; but the primary growths 
are rarely either very firm or very soft. They may appear as 
infiltrations; but are more often, I think, separable masses. 
Their characteristic pigment marks them with various shades of 
iron-grey or brown, deepening into deepest blackness. The 
pigment is variously arranged in them. Sometimes, we see, on 
the cut surface, a generally diffused brownish tint, derived from 


* This may be the case with what Miller named Carcinoma fasciculatum seu hya- 
linum. But, judgi his description and Schuh’s, I cannot tell whether it is a 
disease which I have not yet seen, or whether (as 1 am more.inclined to believe) the 
name has not been applied to some specimens of the soft, flickering, mammary or 
ea ee 

wee pp. 430, 5&9). : 
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thickly-sprinkled minute dots: sometimes, a whole mass is uni- 
formly black: sometimes, one or more deep black spots appear in 
the midst of a pure white brain-like mass: sometimes, (as in the 
specimen here figured) in half a tumour there are various shades 
of brown and black, in the other half the same texture uncoloured : 
sometimes a whole mass is, as it were, delicately painted or 
mapped as with Chinese ink. There are thus to be found, in 
melanoid cancers, all plans and all degrees 
Fie. 106." of blackening; and these diversities may 
be seen even in different parts of the same 
tumour, or in different tumours in the 
same person.f Nay, even in cancers that 
look colourless to the naked eye, I have 
found, with the microscope, sitfgle cells or 
nuclei having the true melanotic characters. 
And both the general and the microscopic 
aspect of the disease may be yet further 
diversified by the coincidence of degenera- 
tions or hemorrhages, producing, in the 
unblackened parts of the tumours, various 
shades of yellow, or of blood-colour. 

In the dark turbid creamy or pasty fluid 
that may be pressed from melanotic cancers, 
the greater part of the microscopic structures are such as might 
belong to an uncoloured medullary cancer. It is often remarkable 
by how small a proportion of pigment the deepest black colour 
may be given to the mass: a hundredth part of the constituent 
structures may suffice. The pigment is generally in granules or 
molecules: but it is sometimes in nuclei or in corpuscles like 
them. 

The majority of the pigment-granules are minute particles, not 
much unlike those of the pigment-cells of the choroid membrane. 
When out of focus, they appear black or deep brown; but, when 
in focus, they have pellucid centres, with broad black borders. 
They appear spherical; and usually the majority of them are 
free, i. e., not enclosed in cells, and vibrate with molecular move- 
ment in the fluid that suspends them. The greater part of the 





* Fig. 106. Section of 2 variously-shaded melanoid cancer formed beneath a mole 
or pigmentary nevus. Museum of St. Bartholomew's, Natural size. 
All these varieties are illustrated in the Museums of the College and St. Bartho- 
eal by apecimens referred to in the Indices of the Catalogues, vol. i, p. 188, and 
vol, i, p. xiv, 
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colour depends 6n these free granules (fig. 107); but others like 
them are enclosed in the cancer-cells, or, more rarely, in nuclei. 
Sometimes those in the cells are clustered round the nucleus; 
sometimes they are irregularly scattered; in either case, they 


Fie. 107.* 
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appear as if gradually increasing till they fill the cell, and change 
it into a granule-mass, which, but for its colour, we might exactly 
compare with the granule-masses of fatty degeneration. While 
the pigment-granules are thus collecting, the nucleus remains 
clear; but at last, when the cell appears like a granule-mass, it is 
lost sight of. After this, moreover, the masses formed of pigment- 
granules may break up, and add their granules to those which we 
may suppose to have been free from their first formation. The 
completely melanotic cells and their corpuscles, seen singly in the 
microscope, look not black, but rusty brown or pale umber- 
brown: like blood-cells, it is only when amassed that they give 
the full tint of colour. 

With the melanotic granules, there is sometimes a much smaller 
number of particles of the same colour, and the same apparently 
simple structure, but of larger size: from goyg to gaso Of an 
inch in diameter. These may be both free and in cells; in the 
latter case, lying mingled with melanotic granules in the contents 
of the cell. More rarely, corpuscles like the nuclei of cancer-cells, 
preserving their shape, size, and apparent texture, present the 
characteristic brown tint. Such corpuscles may be free; but they 
may also occupy the place of nuclei in cells, whose other contents 
are either uncoloured or mixed with pigment-granules: and more 
rarely, a single corpuscle of the same kind may be seen in a cell 
containing an ordinary colourless nucleus. 


In all the main facts of their pathological history, the melanotic 
cancers are in close conformity with the medullary: and this may 


* Fig 167. Elemental structures of melanoid cancer, referred ‘to in the text. 
ified 350 times. 
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be reckoned among the evidences that there is much less differ- 
ence between these two forms than there is between the medullary 
cancers and either the scirrhous or the epithelial. 

In the tables of 365 cases of cancer from which those in the 
foregoing lectures were derived, there are 25 cases of melanoid 
cancer. Seventeen of the patients were females, 8 were males. 
In 14 cases, the primary seat of the disease was in the skin or 
subcutaneous tissue; in 9, in the eye or orbit; in 1, in the tes- 
ticle; in 1, in the vagina.* In this limitation to a few primary 
seats, and in its proneness to affect certain abnormal parts of the 
skin, are the chief peculiarities of this variety of cancer; but on 
the other points which may be settled by counting, I might have 
added the 25 cases to those of ordinary medullary cancer, without 
disturbing the results stated in Lecture XXXI. 

Thus, the ages of the patients at the access of the cancer were 
as follow: — 


Under 10 years 
Between 10 and 20 ,, 
» 20 ,, 30 , 
7 80 , 40 ,, ° 
” 40 , 50 ,, . 
50 , 60 ,, ‘ 
‘above 60 . 


e e 
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The only notable difference in this table, when compared with 
that at page 664, is in the inferior proportion of cases before 20 
years of age; a difference mainly determined by the large number 
of cases of uncoloured medullary cancer of the eye in children.f 

Among 10 patients with melanoid cancer, one had had a rela- 
tive who died with cancer of the breast; another had many 
relatives with pigmentary neevi like that in which her own cancer 
originated. In another group of 10 cases 3 had had cancerous 
relatives, 

In 20 of the cases, the previous history of the affected part is 
recorded. In 3 of those in which the eye was affected it had been 
morbidly changed by previous inflammatory disease; in 2 it had 
appeared healthy. Among the 14 cases affecting the skin or 
subcutaneous tissue, one patient assigned no local cause; 2 


Peng saw primary melanotic cancer of the liver; but I have no complete record 


{ This fact is corroborated by one of the tables in Mr, gfe poet ar pineal 
fe pectin 1857, p. 18; an essay containing the results of the records of sixty cases 
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referred to injury, and were uncertain of the previous condition 
of the skin; in 10 the disease commenced beneath a congenital 
pigmentary neevus, or dark mole;.and in 1, in what the patient 
called a wart of several years’ Renae: . I shall presently revert 
to these facta. 

In regard to their rate and method of growth, their ulceration, 
and their multiplying in parts near and distant from their primary 
seat, I believe the general history of the melanotic cancers is 
parallel with that of the medullary given in a former lecture (p. 
667, e.8.) But they present even a greater tendency to multiply 
in the subcutaneous tissue, ee here in vast numbers of small 
soft tubercles. 

In like manner, the duration of life in melanotic nearly corre- 
sponds with that in medullary cancers, In 18 cases, in all of which 
the primary disease was removed (but in two only partially), the 
durations of life from the first notice of the cancer were as follow 
(and the table may be compared with that in p. 677) :— 


Between 6 and 12 months in 8 cases 
7 12 +P] 18 99 4 9? 
99 24 9 36 ? 5 

» 86 4 48 yy 1 y 
Above 48 » 5 


Among 18 cases, whose history is known for some time after 
the removal of the primary disease, one has survived for three 
years, another for ten months, without recurrence of the disease, 
In“the rest the disease recurred at the following periods (compare 
p- 678)— 

Between 1 and 8 months in 7 cases 

“oy 8, 6 ” 4 5 
9 6 ”? 12 9? 2 
9? 12 99 24 29 2 9? 
9 24 ” 36 ? 1 


Seeing this close correspondence in their general pathology, the 
rules respecting operations for melanoid cancers must be the same 
as for the medullary. (See p. 679). 


I have reserved for separate consideration some of the pecu- 
liarities of melanoid cancers. Three things in them especially 
deserve reflection, namely—(1) their colour; (2) their proneness 


* Of Mr. Pemberton’s 8¢ cases of melanowis of the akin, 15 commenced ‘ in oz near 
a congenital mole, wart, or mark,’ 


136 MELANOID CANCER. 


to take their first seat in or near cutaneous moles; (3) their 
profuse multiplication. 

1. The colour of the melanoid cancers is due to a pigment-for~ 
mation, corresponding with that which we find, in the normal state, 
in the pigment-cells of the choroid membrane, and in the rete 
mucosum of coloured skins. Their usual primary occurrence near 
these seats of natural pigments may, therefore, be regarded as an 
illustration of the tendency of cancers to conformity, at least some~ 
timeg and in some respects, with the characters of the adjacent 
natural textures, 

But another meaning of the pigment in melanotic cancers is 
suggested by its likeness to that which accumulates in the lungs 
and bronchial glands in advancing years, and in the darkening 
cuticle of many old persons. The colouring particles are pro- 
bably different in these cases; they produce different shades 
or tinges of blackness, but their plans of formation and ar- 
rangement are in all similar. And the analogy of their forma- 
tion in the aged, and in some other instances (p. 72), may 
warrant us in regarding melanosis as a pigmental degeneration of 
medullary cancer. The chief characters of its minute structures 
agree with this, especially the gathering of pigment~molecules 
about the nucleus, their gradually filling the cell-cavity, till, both 
the nucleus and the cell-wall disappearing, the nucleated cell is 
transformed into a dark-coloured granule-mass. In all these 
characters there is an exact parallel between the transformations 
of the cells in melanoid cancers and the usual changes of the fatty 
degeneration. (Compare p. 598 and p. 697.) 

2. The proneness of melanoid cancers to grow first in or beneath 
pigmentary moles is very evident; and I am not aware that such 
moles are peculiarly apt to determine the locality of any other 
tumours; for, except a case (p. 685) in which an epithelial cancer 
grew from one, I have met with no instance of other than 
melanoid cancers connected with them.* 

The fact is, I suppose, quite inexplicable; but it may be use- 
fully suggestive. It seems a striking illustration of the weakness 
in resisting disease which belongs to parts congenitally abnormal, 
It seems, also, to be an evidence that a part may very long re- 
main apt for the growth of cancer, and not become the seat of 


*.Pizogoff (Klinische Chirurgie, H. i. p. bp Petre three cases of removal of nevi 
(angiektasie), pe was followed by growth of medullary cancers, at or near the seat 


m. ' all appear to have been medullary, not melanctic, cancers; but 
ahead eae vs ve becn melanotic, = 
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such a growth, till the cancerous diathesis, the constitutional ele- 
ment of the disease, is established. And this event may be very 
long delayed : as in a woman, 80 years old, whom I saw with a 
large melanotic tumour, which had lately grown rapidly under a 
mole that had been unchanging through her long previous life. 
But again, this peculiar affinity (if it may be so called) of moles 
for melanoid cancers, may make us suspect that there may be 
other, though invisible, defects of first formation in our organs, 
which may render them, or even small portions of them, pecu- 
liarly apt for the seats of malignant and other specific diseases. It 
is often only the colour that makes us aware of the peculiarity of 
that piece of a man’s skin in which cancer, if it ever occur in him, 
will be most likely to grow: and yet colour is so unessential a 
condition of texture, that we may well believe that all the more 
real conditions of such liability to cancer may be present without 
peculiarity of colour, though being without it, the part in which 
they exist may not be discernible. 

I have spoken of the pigmentary moles as becoming the seats 
of melanotic cancers. It might seem as if the mole were, in 
some sort, the first stage of the cancer; but itis not so: the struc- 
tures and the life of the mole are those of natural skin and epi- 
dermis, abnormal in quantity and colour, but in no more essential 
properties: there are no structures in moles like those of cancer 
till, at a certain and usually notable time, cancer begins to be formed 
in them. And here let it be observed, how close is the corres- 
pondence in these respects between the pigmentary moles, and 
the warts that are apt to become the seats of epithelial cancers 
(p. 718). The patient is usually aware of the time at which a 
mole, observed as an unchanging mark from birth or infancy, 
began to grow. In some instances the growth is superficial, and 
the dark spot acquires a larger area and appears slightly raised by 
some growth beneath it: in other cases the mole rises and becomes 
very prominent or nearly pendulous. I believe that when the 
mole becomes thus prominent, the chief seat of the cancerous 
formation is in the superficial layer of the cutis and in the place of 
the rete mucosum ; and that when it only extends itself, the cancer- 
ous growth is chiefly in the skin and subcutaneous tissue. In the 
former case, the cancer-structures are usually infiltrated among 
the natural structures of the affected part; in the latter, they gene- 
rally form a distinct tumour, which may be dissected from, though 
it is closely connected with, the surrounding tissues and the thinned 
layer of cutis and dark cuticle that covers it. (Fig. 106, p. 732.) 

3B 
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The general characters of the growths thus forming correspond, 
I believe, in every respect with the medullary cancers of the skin 
and subcutaneous tissue (p. 659) : colour alone distinguishes them ; 
they are equally prone to multiplicity. Often in removing a deep- 
set melanotic mass, smaller masses are found imbedded in the ad- 
jacent fat or other tissue, and sometimes the formation of one or 
more subcutaneous growths almost exactly coincides with the out- 
growth of the mole and its occupation by the cancer-structures. 

3. The multiplicity of secondary melanoid formations is often 
very striking. I have, indeed, seen one case in which, to the last, 
only the lymphatic glands connected with the primary growth 
were diseased; and another in which only the liver and some 
lymphatics were affected; but the more frequent issue of the cases 
almost literally justifies the expression that the disease is every- 
where. Are we to conclude from this that the multiplication of 
melanoid cancers is more abundant than that of the medullary 
cancers, which in other respects they so closely resemble? I think 
not. We can easily see all the secondary melanoid formations, 
even the smallest and least aggregated; and it is often the colour 
alone that draws attention to many which, but for it, we should 
not have noticed. I suspect that equally numerous formations 
exist in many cases of medullary cancers, but are unseen, being 
uncoloured. 


HZMATOID CANCER. 


This name may perhaps be retained to express a form of cancer 
which Mr. Hey had chiefly in view when he proposed the name of 
Fungus Hematodes.* Itis most probable that all the cases to 
which he gave this name were soft medullary cancers; and his at- 
tention was especially directed to the fact that when the morbid 
growth protrudes through the skin, the protruding portion may 
have such a shape as, in the conventional language of surgery, is 
called fungous, and often bleeds largely, and is so vascular, or so 
infiltrated with blood, that it looks like a clot. 

The identity of the fungus hematodes of Hey with the medul- 
lary cancers was fully recognised by Mr. Wardrop and others; but 
unfortunately, certain foreign writers, régarding the hemorrhage 
as the distinctive character of the disease, included under the same 
term nearly all severely bleeding tumours, of whatever kind.f It 

‘* Observations in Surgery, p. 239. | 


+4 Among the cases thus confused are some strange ones of profuse bleedings from 
supposed growths, of which little or nothing could be found after death. Such a case 
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was an unhappy misuse of Hey’s name, by which he meant to 
express, not a bleeding growth, but one like a clot of blood: and 
it led to a confusion which is still prevalent. 

Leaving the term fungus hematodes, we may employ that of 
heematoid cancer, for such as are like clots of blood through the 
quantity of blood that they contain. The likeness is indeed, I 
believe, only an accidental one, due to hemorrhage into the sub- 
stance of the cancer, from rupture of some of its thin-walled blood- 
vessels. It seldom exists in the whole mass of a cancer; but 
usually, while some parts have the ordinary aspects of medullary 
or some other form of cancer, other parts are blood-like. The 
best illustration of the disease that I have seen is in a large 
tumour,” of which one-half might be taken as a good type of the 
brain-like medullary cancer, and the other half as an equally 
good type of the hematoid. This half had been deeply punctured 
during life; it had bled very freely, and the simultaneous bleed- 
ing into its own substance had, doubtless, changed it from brains» 
like to blood-like. 

Probably any cancer may thus be made hematoid; but the 
change is peculiarly apt to happen in those which are of the 
softest texture and most rapid growth, and which are situated 
where they are least supported by adjacent parts. 


OSTEOID CANCER. 


Miiller assigned the name of osteoid tumour, or ossifying fungus 
growth,f to a form of disease of which, with admirable acumen, he 
collected several cases illustrating these as its distinctive charac- 
ters ;—that the primary tumour consists chiefly of bone, but has, 
on its surface and in the interstices of its osseous parts, an unossi- 
fied fibrous constituent as firm as fibrous cartilage; and that, after 
a time, similar growths ensue in parts distant from the seat of the 
first-formed, and not on bones alone, but in the areolar tissue, 
serous membranes, lungs, lymphatics, &c. Mr. Stanley ¢ has 


is related by Mr. Abernethy (On Tumours, p. 127—note); and a specimen from 
Mr. Liston’s Museum is in the Museum of the College, 802 a. It is perhaps impossible 
at haber: to say what these diseases were ; but I ue they were medullary cancers 
with blood-vessels excessively developed, like those of an erectile tumour. 

* Mus. of St. Bartholomew's, Ser. xxxv. No. 28, 

f+ Ueber ossificirende Schwimme, oder Osteoid-Geschwiilste : (Miller’s Archiv, 1843, 


p. 396. 
{ On Diseases of the Bones, p. 163. 
$B 2 
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described the same disease under the name of Malignant Osseous 
Tumour; and single examples of it may be found under the names 
of periosteal exostosis, fibrous osteo-sarcoma, foliated exostosis &c. 
Miller was disposed to call it osteoid cancer; and certainly this 
name is best suited to it, its intimate affinity with the other forms 
of cancer being evident in these things—(1) its correspondence, in 
nearly every particular of structure and of history, with the charac- 
ters of cancerous disease, as exemplified in the scirrhous and me- 
dullary forms; (2) its not unfrequent coexistence with medullary 
cancer of the ordinary kind, either in a single mass of tumour, or 
in different tumours in the same person; (3) the uninterrupted 
gradations between it and the scirrhous and medullary cancers ; 
(4) its mutations with the same, in hereditary transmission or in 
secondary productions. I cannot doubt the propriety of calling a 
disease cancer, in which these facts can be demonstrated; and I 
believe that the most probable view of the nature of osteoid 
cancers would be expressed by calling them ossified fibrous 
or medullary cancers, and by regarding them. as illustrating a 
calcareous or osseous degeneration. (See p. 613, and compare 
p. 76). 

The primary seat of osteoid cancer is usually some bone; but it 
is not limited to bones. In a case by Pott,* quoted by Miller, 
the primary tumour lay ‘loose between the sartorius and vastus 
internus muscles.’ In the Museum of St. Thomas’s Hospital there 
is a tumour like an osteoid cancer, which was removed from near a 
humerus, and another from a popliteal space. In all these cases, 
the removal of the tumour was followed by the growth of me- 
dullary cancers with little or no bone in them. 

Among the bones, the lower part of the fémur is, with remark- 
able predominance, the most frequent seat of osteoid cancer. 
Among 27 cases, of which I have seen histories or specimens, 15 
had this part for their seat: the skull, tibia, humerus, ilium, and 
fibula, were each affected in two cases, and the ulna and meta- 
carpus each in one case. 

In most cases, the osteoid growth occurs coincidently within and 
on the exterior of the bone, following herein the usual rule of 
medullary cancers; but it may exist on the exterior alone: and 
I have twice seen its fibrous basis in the cancellous tissue of a 


— Works, by Earle, iii. 318. I think that No.'2,429 a in the College Museum may 


as an osteoid cancer of the testicle, thongh the bone-like substance has 
not the characters of perfect bone, 
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bone, of which the exterior was surrounded with soft medullary 
cancer. 

In the best examples of osteoid cancer, i.e. in those in which 
its peculiar characters are most marked, it presents, if seated on a 
long bone, such as the femur, an elongated oval form; if on a flat 
bone, a biconvex form. Its elongated shape on the femur, the 
swelling gradually rising as we trace down the shaft, and, then 
rather less gradually subsiding at the borders of the condyles, is 
almost enough for a diagnosis of the osteoid cancer from other 
hard tumours. It is like the enlargement produced by simple 
thickening of the bone or periosteum: a likeness which is in- 
creased by the smoothness of surface, the nearly incompressible 
hardness, and the considerable pain, which, in general, all these 
swellings alike present. 

When we dissect down to an osteoid cancer (taking one on the 
femur for a type) we usually find the adjacent tissues healthy, 
except in being stretched round the swelling. Small masses of 
firm cancer may, however, be imbedded in them, distinct from, 
but clustered round, the chief mass. The periosteum is usually 
continued over the cancer, but scarcely separable from it. The 
surface is smooth, or very lowly and broadly tuberous. A section 
generally shows that the exterior of the growth is composed of a 
very firm, but not osseous substance; while its interior part, i.e. 
that which lies nearest to the shaft, and that which is in the place 
of the cancellous tissue, is partially or wholly osseous. The two 
substances are closely interblended where they meet; and their 
relative proportions differ much in different specimens, according 
to the progress already made by ossification. : 

The unossified part of the tumour is usually exceedingly dense, 
firm, and tough, and may be incompressibly hard; its cut surface 
uprises like that of an intervertebral fibrous cartilage, or that of 
one of the toughest fibrous tumours of the uterus. It is pale, 
greyish, or with a slight yellow or pink tint, marked with irregular 
short bars of a clearer white; rarely intersected as if lobed, but 
sometimes appearing banded with fibres set vertically on the 
bone. 

The bony part of the tumour, when cleared by maceration, has 
characters altogether peculiar (fig. 108). In the central parts it is 
(in the best-marked specimens) extremely compact, scarcely 
showing even any pores, white, and dry. To cut, it is nearly as 
hard as ivory, yet, like hard chalk, it may be rubbed or scraped 
into fine dry powder. Atits periphery it is arranged in a knobbed 
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and tuberous form, the knobs being often formed of close thin 
grey or white lamells, whose presenting edges give them a fibrous 
look, exactly like that of pumice-stone. 
ee In this part, also, the bone is very brittle, 

flaky, and pulverulent. 

In some specimens, the whole of the 
bone has this delicate lamellar and 
brittle texture; but more generally, as I 
have said, the central part is very hard, 
and this, occupying the walls and cancel- 
lous tissue of the shaft, equally with the 
surrounding part of the tumour, makes 
of the whole such a compact white chalky 
mass as the sketch here represents (fig. 
108). 

In the osteoid cancers of the lym- 
phatic glands (fig. 109), and other soft, 
parts, the bone is finely porous, spongy 
or reticulated; or it may be finely 
lamellar, and look fibrous on its surface. 

It is always soft and brittle, and, 
often, it has in these parts no regular 
plan, but is placed in small close-set 
grains or spicules, which fall apart in 
maceration. In whatever plan or part 
the bone is found, it has no medulla; its interstices are filled with 
cancer-substance. 

When the salfs of lime are removed from the bone with acid, 

an organic basis-substance remains, 

i which presents the same general 

hm aspect as the unossified part of the 

\ cancer, while retaining the lamellar 

xy and fibrous arrangement of the bone.t 

This basis yields gelatine; and the 

‘saline constituents are similar to 

those of ordinary bone, but with a 

~ disproportionate preponderance of 
Stoahats of lime (Miller, 1. c. p. 412). 

ot Hata Section of the osseous a aNes osteoid cancer of the femur. Museum 

olomew’s, Ser. i. 109, 
ig. 109. Section of an in lymphatic gland, with osteoid cancer, — 


i ae Nat. size. Mus. of Bartholomew's er, i, No. 109, 
¢ Mus. Coll. Surg. No. 809. 
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With the microscope, the unossified part of an osteoid cancer 
appears fasciculated or banded, and is always very difficult to 
dissect. In some specimens, or in some parts, it has only a fibrous 
appearance, due to markings and wrinkles of a nearly homogeneous 
substance, in which abundant nuclei appear when acetic acid is added. 
In others, it is distinctly fibrous, but not in all parts with the same 
plan. The fibres are sometimes moderately broad, about 1,5 of 
an inch wide, have uneven thorny edges, and, arranged in bundles, 
look like faggots (fig. 110, a). In other parts they are finer, like 


Fic. 110," 





sharp-edged, crisp, and stiff filaments. Such as these may present 
a nearly regular reticular arrangement, with well-formed meshes 
(zB); or they may be nearly parallel, and construct a more dis- 
tinctly fibrous texture (c); or they may be closely matted and, 
except in their exceeding toughness, may be like the short, crooked 
filaments of a fibrine-clot (p). I never saw them presenting the 
undulating glistening aspect of the filaments of an ordinary fibrous 
tumour, or of natural fibrous tissue. 

Fibrous tissue, in one or other of the forms just mentioned, 
makes up the main mass of the unossified part of the cancer. But 
other elementary forms usually exist with it. Sometimes cancer- 
cells are mingled with it, as if imbedded in the interstices of the 
fibres. They are of ordinary form, not differing from those of 
common scirrhous cancers in anything, unless it be in that they 
are smaller and less plump. Sometimes granule-masses and 
minute oil-molecules are scattered among the fibres. Both these 
and the cancer-cells appear foreign te the fibrous tissue, as mingled 
with it, not part of it; but, if acetic acid be freely added, the 
fibrous tissue becomes clearer, and we find (what may before have 
been very obscurely seen) abundant nuclei imbedded in it, They 
are generally oval, smooth, well-defined, from 57455 to sz/55 of an 


* Fig. 110. ares oe of osteoid cancer in different forms, as described in the 
text. Magnified 400 


744 OSTEOID CANCER. 


inch in length; but, I think, as the fibrous tissue becomes more 
perfect, they shrivel and become crooked, or like little stellate 
cracks in the basis-substance; or else that, as it ossifies, they are 
imbedded in the accumulating lime-salts, and become the lacunze 
of the bone.* 

Structures such as these exist in the osteoid cancers of all parts; 
and when a series of those occurring in the lymphatics and other 
organs can be compared with the primary disease on a bone (for 
example), I believe no other difference will be found, than that the 
secondary cancers are less definitely fibrous, and have a larger 
proportion of cancer-cells or granule-masses, than the primary 
disease. These, however, are no greater differences than may be 
found in comparing the less with the more firm parts of a single 
primary mass of the disease. 

The microscopic characters of the ossified part of the cancer are 
those of true bone, but rarely of well-formed bone. In some parts 
—especially in the secondary cancers—that which appears to be 
done is only an amorphous granular deposit of lime-salts, like those 
in ordinary calcareous degenerations. In other parts the lacunz 
of true bone are distinct, but they are small, and their canalicules 
are few and short, and without order. Haversian canals also exist 
with these, but they have not a large series of concentric lamellsz 
like those in normal bone. In other instances, but these are rare, 
the lacunz are more nearly perfect; their canalicules communicate 
with one another, and with the cavities of the Haversian canals. 
The bone with distinct lacunz and canalicules is not found ex- 
clusively in the primary cancer, or near the natural bone on which 
it is seated: here, indeed, the complete bone is most frequent; 
but it may be found, also, in the secondary growths in the glands 
and elsewhere. These differences between the bone of the primary 
and that of the secondary osteoid cancers, like the similar differ- 
ences of their unossified parts, are only differences of degree, such 
as may be found in separate parts of the same mass; they are, 
probably, to be ascribed a to more recent or more rapid 
growth. 

The foregoing description of the osteoid cancers may suffice to 
show that their nearest affinities, judging by the structure of their 
unossified part, are to the fibrous cancers, of which I spoke at p. 613. 

to the firmest of the medullary cancers (p. 645). When 
abtindant cancer-cells are present they most nearly resemble the 


* Gerlach also describes this in his Essay, Der Zottenkrebs und das Osteoid, p. 62. 
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latter form; when they are almost wholly fibrous, the former.* 

Their peculiarity, as cancers, is in their ossification. In this they 
may seem to approximate to the non-cancerous tumours; but, 
really, they remain, even when ossified, very distinct from any of 
them. I have enumerated (p. 545) the characters by which they 
are distinguished from both the hard and the cancellous osseous 
tumours; and the difference is as complete and, I believe, as con- 
stant, as that of their fibrous basis is from the structure of any 
non-cancerous fibrous tumour. 

If we consider only their osseous part, the osteoid cancers most 
nearly resemble those soft medullary cancers which have the most 
abundant internal skeletons. There is, indeed, no absolute line 
of distinction to be drawn between the two. It may be very evi- 
dent, in the typical specimens of each, that the skeleton of the soft 
medullary cancer is formed by ossification of the intersecting and 
overgrown infiltrated periosteum (p. 644); and that the bone of 
the osteoid cancer is formed by ossification of the proper cancerous 
substance; but, between these extremes or types, there are numer- 
ous instances in which the two conditions are mingled, or through 
which the one condition merges into the other. And this is no 
more than we might expect, seeing the frequency with which 
the osteoid and the medullary disease appear together, or in 
succession. 


The materials for a general pathology of osteoid cancers are very 
scanty; yet one may be written; for if we collect only well-marked 
examples of the disease, their histories will be found consistent 
with one another, and distinct from those of the other groups of 
cancers. 

Among twenty cases, fifteen occurred in men, and five in women: 
a preponderance on the male side approximating that observed in 
epithelial cancers, and (if we may trust to a result from so few 
cases) contrasting, in a striking manner, with the distribution of 
medullary and scirrhgus cancers. 

Among nineteen of these patients, five were between 10 and 20 
years old; nine between 20 and 30; four between 30 and 40; one 
between 40 and 50:—proportions which again do not correspond 
with those in any other form of cancer. 

* A case of osteoid cancer is minutely related by Mr. Sedgwick, (Br. and For, Med. 
Chir. Rev., July 1855), in which there .were secondary formations in the clavicle, 
thorax, and head, but the tumours in the head assumed the characters of ordinary 


encephaloid, which, Mr. Sedgwick thinks, favours the opinion expressed in tho text of 
the relation of these osteoid cancers to the medullary cancers. 
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Among thirteen of the patients, five distinctly referred to injury 
as the origin of the cancer, and two to previous disease in the part: 
the others assigned no cause, 

The growth of osteoid cancers is generally rapid, and accom- 
panied with severe pain in and about their seat; their multipli- 
cation in the lymphatics and in distant parts takes place with 
proportionate rapidity; and intense cachexia occurs early in their 
course, There are exceptions to these things; but in all these 
respects the majority of the osteoid cancers appear as malignant 
as the medullary, and are as quickly fatal, 

Among fourteen cases, of whch the ends are recorded, three died 
in consequence of amputations. Of the other eleven, four under- 
went no operation, and all died in or within six months from the 
first notice of the disease. Of the remaining seven, in all of whom 
the disease was once or more removed, and in all of whom it re- 
curred before death, two died in the first year of its existence, one 
in the second, one in the third; but one lived for seven and a half 
years, another for twenty-four, and another for twenty-five years. 

In all the instances of speedy death, secondary osteoid cancers 
existed, and the result was probably to be assigned to these and to 
the coincident cancerous cachexia; for the primary growths have 
little tendency to ulcerate or protrude, and they seem to contribute 
directly to death by their pain alone. In the instances of life 
extended beyond twenty years, the disease appeared to recur only 
near its primary seat. 

The most frequent seats of the secondary, or recurrent, osteoid 
cancers are the lymphatic glands, in the line from the primary 
seat to the thoracic duct, the lungs, and the serous membranes: 
but it is not limited to these; it may be found even in the blood- 
vessels, as in a case which I shall relate, and has been traced in 
the thoracic duct.* Its condition in these secondary seats need 
not be described: in structure it resembles in them the primary 
disease, with only such differences as are already mentioned; in 
plan it is like the growths or infiltrations of, secondary medullary 
cancers in the same parts. Rut it is to be observed that, some- 
times, the secondary cancer is medullary, without osseous matter. 
I have mentioned three instances of this (p. 740), and Professor 
Langenbeck told me that he once removed an upper jaw with a 
bony growth, and the patient died soon after with well-marked 
medullary cancer in the lungs. .The reverse may occur: for the 


* Cheston, in Philos, Trans. 1780, vol. lxx. 
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same distinguished surgeon told me that he once removed a humerus 
with a medullary cancer, and the patient died with osseous tumours 
in the lungs.* 


The ordinary course of osteoid cancers may be known by the 
foregoing account of them, and by the cases recorded by Miiller 
and Mr. Stanley.f But deviations from this course are sometimes 
observed, which it may be well to illustrate by cases that displayed 
the disease in an unusually acute, and an equally unusual inactive, 
form. 

A girl, 15 years old, was admitted into St. Bartholomew's Hos- 
pital, with general feebleness and pains in her limbs, which had 
existed for two or three weeks. They had been ascribed to delayed 
menstruation, till the pain, becoming more severe, seemed to be 
concentrated about the lower part of the back and the left hip. A 
hard deep-seated tumour was now felt, connected with the ala of 
the left ilium. This gradually increased, with constant and more 
wearing pain ; it extended towards the pelvic and abdominal cavities; 
the patient became rapidly weaker and thinner ; the left leg swelled ; 
sloughing ensued over the right hip; and thus she died cachectic 
and exhausted, only 34 months from her first notice of the 
swelling. 

A hard lobulated mass was found completely filling the cavity 
of the pelvis, and extending across the lower part of the abdominal 
cavity. It was firmly connected with the sacrum, both ischia, and 
the left ilium ; it held, as in one mass, all the pelvic organs; and 
the uterus was so imbedded in it, and so infiltrated with a similar 
material, that it could scarcely be recognised. 

The general surface of this growth was unequal and nodular. 
It was composed of a pearly-white and exceedingly hard structure, 
in which points of yellow bony substance were imbedded, and 
which had the characters of osteoid cancer perfectly marked. The 
ilium, where the tumour was connected with it, had the same half 
fibrous and half bony structure as the tumour itself. 

The common iliac veins, their main divisions, and others leading 
into them, passed through the tumour, and were all distended with 
hard substance like the mass around them. From the common 

* A case is reported by Mr. Quain in Brit, Assoc. Med, Jal., Oct. 26, 1855, p. 70, 
of osteoid cancer, in which there were secondary formations both in the cavities of 
the thorax and abdomen. The microscopic appearances are related by Dra Hillier 
and Jenner, in Trans. Path. Soc., vol. vi. p. 817. 


t L.c. See also Gerlach’s two cases (1. c.) and that by Hunter, in the Catalogue of 
the College-Museum, vol. ii. p. 176. 
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iliac veins a continuous growth of the same substance extended 
into the inferior cava, which, for nearly five inches, was distended 
and completely obstructed by a cylindriform mass of similar fibrous 
and osseous substance, 1} inches in diameter. At its upper part 
this mass tapering came to an end near the liver. 

The lower lobe of the right lung was hollowed-out into a large 
sac, containing greenish pus and traversed by hard coral-like 
bands, which proved to be branches of the pulmonary artery 
plugged with firm white substance intermingled with softer can- 
cerous matter, and resembling the great mass of disease in the 
pelvis. The rest of the lung was healthy, with the exception of 
some scattered greyish tubercles; and so was the left lung, except 
in that there were a few small abscesses near its surface, with hard, 
bone-like masses in their centres, like those in the branches of the 
right pulmonary artery. The skull, brain, pericardium, heart, and 
all the abdominal organs, were healthy.* 

I suppose that few cases of osteoid cancer can be found equal 
with this in the acuteness of their progress. The opposite extreme 
is illustrated by a case communicated to me by Mr. Thomas 
Sympson, and exactly corresponding with one of which the spe- 
cimens are in the Museum of the College.t A swelling appeared 
in the upper arm of a woman 32 years old. After ten years’ 
growth, when it had increased to seven pounds weight, it was re- 
moved by Mr. Hewson. It had the characters of osteoid cancer. 
The patient completely recovered from the operation; but, about 
a year after it, a new tumour appeared about the humerus, and 
at the end of four years had acquired a huge size, and a weight 
of 154 pounds. For this, which proved to be a similar osteoid 
growth, the arm was amputated at the shoulder-joint. She reco- 
vered from this operation also; but the disease returned in the 
scapula, and, in about 10 years after the amputation, and 24 years 
from the beginning of the disease, she died. 


VILLOUS CANCER. 


The name of Villous Cancer (Zottenkrebs of Rokitansky) has 
been applied to growths possessing a papillary or villous form, 
with interspersed cancerous elements, which occasionally project 
from mucous or other surfaces. But it is probable that under this 
name may have been included growths having the villous character, 


* The specimens from this case are in the Museum of St. Bartholomew's. 
T No, 3,244-5-65 a. 
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which in their structure were altogether innocent and analogous 
to the common warts of the skin and denser mucous membranes. 

The bladder, colon and rectum appear to be sometimes the 
seats of such simple growths, and cases in which, with the exist- 
ence of most decided villous structures, the negative evidence 
against cancer seems complete, are recorded more especially by 
Mr. Sibley.* Again, it would appear that the dendritic growths 
of a medullary cancer may not unfrequently assume a villous or 
papillary character, so that the cell elements of this form of cancer 
may be mingled with projecting villi And, perhaps even more 
readily, the finely warty or cauliflower-like cylindriform epithelial 
cancers may take on the villous form.t But though many new 
villous growths may thus be excluded from the group of villous 
cancers, yet there would still appear to be cases to which the term 
with advantage may be applied, so that it may be well not alto- 
gether to discard it. For these cases, then, both for their own sake, 
and for the illustrations they afford of a remarkable mode of growth, 
which probably prevails throughout a wide range of morbid struc- 
ture, a separate description may be given.§ 


* Trans. Path. Soc., vol. vii. pp. 214. 256. Cases, apparently of an analogous nature, 
are related by Mr. Shaw, ib. vol. v. p. 200, Mr. H. Thompson, vol. viii. p. 262, 
Mr. Bryant, vol. xi. p. 153, and by Mr. Quain. 

+ Dr. Bristowe (Trans. Path. Soc., vol. xi. p. 94) relates a case of cancer of the 
stomach, in which cancerous growths wore mingled with villous and papillary pro- 
jections. 

: t In St. Bartholomew's Museum are specimens of such villous cancers in the gall- 
bladder (xix. 3) and on the peritoneum (xvi. 60). Seo also a case by Mr. H. Gray 
(Trans, Path. Soc. vol. vi. p. 183) of villous and epithelial cancer of pharynx and eso- 
phagus, and one by Mr. Sibley (Ib. vol. viii. p. 18) of villous growth on the dura mater. 

§ A very well marked recent specimen of villous growth from the free surface of the 
mucous membrane of the bladder has been lately shown to the Editor by his friend 
Dr. Joseph Bell. Within the villi of which this growth was composed, cell- 
forms, undoubtedly cancerous, were infiltrated in large numbers, so that the oe 
may be cited as an illustration of the existence of a form of cancer to which the term 
villous may be especially applied. Through Dr. Bell’s kindness he is enabled to give 
the following note of the appearances.—‘ About jths of the surface of the mucous coat 
of the bladder was covered with a growth which seemed to consist (when viewed by 
the naked eye) of innumerable slender filaments matted together like the pile of a 
very loose velvet. It was pale in colour, but streaked with a dusky pink and yellow. 
Examined microscopically it was found to consist of slender, villous processes growing 
directly from the surface of the mucous membrane itself, and not connected to it b 
any constricted pedicle. These villi varied considerably in shape, some being elongated, 
others aguin more stunted. From the sides of some, flask-shaped processes projected 
at intervals, whilst others again had club-shaped extremities. Some were apparently 
filled with small, transparent closely-packed cells, whilst in others, cells possessing the 
same characters were more sparingly distributed, and in some cases the cells were 
especially around the wide capillary loop situated in the centre of the villus. 
From the villi the cells could be readily traced into the mucous membrane and sub- 
mucous tissue, which were closely infiltrated with them. In many of the villi, but 
especially in the larger ones, fat granules, sometimes collected into large masses, 
existed, which gave to the villi a yellow colour.’ 

. The case, which po several features of interest, will shortly be published in 
full by Dr. Bell. The specimen in its characters very closely corresponded with the 
description given by Rokitansky of the ‘dendritic vegetation’ quoted in the text, 
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As I have had no opportunity of minutely examining a 
good recent specimen of villous cancer, I will therefore describe 
their construction in an abstract of Rokitansky’s Essay.” 

The excrescence consists, in its stem, of a fibroid membranous 
structure, on which the branches and villous flocculi are borne, 
as larger and smaller pouch-like and flask-shaped buddings, or 
sproutings of a structureless hollow tissue. 

The ‘ dendritic vegetation,’ of which these sproutings are an ex~ 
ample, has been already often referred to, especially in the account 
of the stroma of medullary cancers (p. 653), which stroma is, indeed, 
only another modification of the same plan of growth as the villous 
cancers exemplify in a clearer form. Other examples are in the 
endogenous growths of cysts; in the Lipoma arborescens of Miiller, 
i.e. the tufted and villous growths on synovial membranes; and 
in the intracystic growths of thyroid and other gland-substance 
illustrated in Lecture XXIII. 

The ‘ dendritic vegetation’ appears originally as a hollow-club- 
shaped or flask-shaped body, consisting of an hyaline structureless 
membrane, It is either clear and transparent or opaque, i.e. filled 
with granules, nuclei, and nucleated cells (fig. 97, p. 654): externally, 
it is either bare or covered with epithelium. The vegetation does 


Fre. 111. 





not usually develope itself into villous growths directly on the 
mucous or other surface on which it rests, but on the bars of some 
previously formed meshed-work, such as is described at p. 653, 
The further development of the vegetation is commonly in 
one of two chief plans. Either the membranous flask grows 
uniformly into a sac, which contains a serous fluid, or is filled with 
a delicately fibrous meshed-work; or else it grows and sprouts in 


* Ueber der Zottenkrebs in the Siteungsberichte der Kais. Akad, April 1852. 
t Fig.111. Methods of growth of the ‘dendritic vegetation,’ from Rokitansky. 
Magnified 30 times: explained in the text, 
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various degrees and methods. Of this sprouting growth, whieh 
alone is illustrated in villous cancers, there are three types. They 
are represented in the adjoining copy of Rokitansky’s sketches. 

In the first (fig. 111, a), the flask grows out in low, nearly hemi- 
spherical sprouts. These may contain serous fluid, as in thie cystic 
disease of the choroid plexuses; or they may be filled with gland 
structures, as in the thyroid and mammary intracystic growths; or 
they may contain and be covered with cancerous structures, as in 
the instance of the small excrescences within a cyst in a cancerous 
kidney from which fig. 111, 4, was drawn. 

In the second type (fig. 111, 8) the flask grows lengthwise into a 
tube, and shoots-out new ones, which grow to secondary tubes, and 
again shoot-out others, which grow to tertiary tubes, and so on. 
On these outgrowths abundant broader sprouts and buds appear. 
Thus a multiformly ramified dendritic structure is produced. Its 
sprouts may be filled with connective tissue, or fat (as in Lipoma 
arborescens), or with cartilage and bone (as in the pendulous growths 
of these tissues within joints); or they may contain and be covered 
with the elements of the cancer, as in the villous cancer of the 
urinary bladder, of which part is sketched in fig. 111, B. 

In the third type, illustrated by fig. 111, c, from another villous 
cancer of the bladder, the flask grows with considerable dilatation 
into a stem, which gives-off branches that do not ramify further, 
but break-up at once into a great number of flask-shaped sprouts. 

The usual arrangement of the blood-vessels of the dendritic 
vegetations is that (as in the synovial fringes and the villi of the 
chorion) a vessel runs along the contour of the vegetation, forming 
frequent loops, and supplying to the stem, as well as to each of the 
sprouts and branches, an ascending and a descending vessel. There 
are, however, pouches in the vegetation in which only a single 
vessel exists, and terminates with a rounded end. The vessels are 
generally large examples of the so-called colossal capillaries, thin- 
walled with longitudinal, and sometimes also transverse, oval nuclei 
in pellucid membrane.* 

In structure, the vegetation in villous cancers is often hyaline; 
that is, it contains, besides a clear fluid, no tissue-elements; but 
it often contains, together with its blood-vessels, a quantity of 
elementary granules, nuclei, and cells, and, especially at the ends 
of its sprouts, structureless simple and laminated vesicles. On 
its exterior, the elements of a medullary or melanotic cancer- 


* Gerlach’s account of the ‘blood-vessels nearly corresponds with this (Der Zotten- 
krebs und das Osteoid, Taf. i. Fig. 3). 
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juice adhere to it, consisting of nucleated cells of various shapes, 
which form a soft, or a more consistent, deposit, and are often 
present in such quantity that they make-up the greater part of 
the morbid mass, into which then the vegetations seem to grow. 

In otfier cases, a fibrous texture developes itself in the interior 
of the vegetation, and with it cancerous elements form, like those 
of the exogenous formation just mentioned. In this state the villous 
cancer, in consequence of the accumulation of the fibrous and 
cancerous structures, appears as a collection of excrescences which, 
in their stems as well as in their branches and sprouts, and espe- 
cially towards their free ends, are swollen thick and big. They 
are here filled with a delicately fibrillated meshed-work, turgid 
with medullary cancer-juice; and, as their swollen ends are often 
mutually compressed, the whole appears like sonteS growing on 
shorter or longer stems. 

When the villous cancer is cut-through to its base, one finds a 
tolerably abundant porous fibrous texture, which, on nearer exami- 
nation, presents a compressed meshed-work traversed by fissure-like 
apertures. Its bars consist of a hyaline substance beset with oblong 
nuclei and nucleus-fibres, and here and there dividing into fila- 
ments of connective-tissue. The tissue (e.g. of the mucous mem- 
brane) around the base of the cancer is traversed by.a whitish 
fine-meshed trellis-work, the bars of which consist of nucleated 
cells, and often develope delicate prominences and vesicles, the 
beginnings of the kind of vegetation from which the cancer 
sprang. 

The fissured and perforated mesh-work in the interior of the 
base of the villous cancer corresponds with the stroma of ordinary 
medullary cancers (p. 653). Both are constructed on the plan of 
the dendritic vegetation. In the construction of the stroma, the 
sprouting growths become a meshed-work by partial absorption : 
in the villi of the villous cancer they lengthen into branching 
tubes. And these tubes have, on the one hand, the import ofa 
stroma, in that the cancerous elementary structures cover them 
and fill-up the spaces between them, as they do those between the 
bars of the more ordinary stroma. But, on the other hand, the 
tubes have a nearer and distinctive relation to the cancerous 
elements, in that they produce those elements in their interior; so 
that there is an endogenous as well as an exogenous production of 
cancer-structures.* 


* A description, with illustrative Srewings, of & case of villous cancer of the 
uterus, is given by Forster in his atlas, pl 24 x 
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In all the instances that have been fully examined, these struc- 
tures have been like those of medullary or melanotic cancer. But 
I believe Rokitansky is right in the anticipatidn that certain epi- 
thelial cancers will be found to grow on the same plan as the villous. 
I have referred (p. 686) to instances of warty epithelial cancers 
growing where they could not have had origin in natural papille: 
Virchow also describes arborescent epithelial cancers growing in 
cavities where no papille could well be; and I have seen the same 
in cysts within what I believe to be an epithelial cancer of the 
clitoris. The shapes of the most exuberant epithelial cancers so 
imitate those of the villous cancers that it seems highly probable 
that some of them are produced by the dendritic mode of growth 
rather than by the enlargement and deformity of papille. 

The correspondence of the stromal structures, and the exact 
similarity of the cancer-elements, found in the medullary and 
melanoid cancers on the one hand, and in the villous cancers on 
the other, are enough to warrant us in regarding these as varieties of 
the more general form. This view is confirmed by numerous cases 
in which the central and basal parts of the growth are like com- 
mon medullary cancer, its surface being villous; and by some in 
which villous cancers appear as secondary growths with primary 
medullary cancers of the more common kind: thus, e. g., the former 
occur on the peritoneum, with the latter in the ovaries. It may 
be anticipated that the histories of the villous cancers will equally 
coincide with those of the medullary and melanotic; but, as yet, - 
the cases recorded are too few for the deduction of any general 
rules. 


COLLOID CANCER. 


Many names have been given to this form of cancer—Colloid, 
Alveolar, Gelatiniform, Cystic, and Gum-Cancer. I have adopted 
the first, because it seems to be now most frequently used, and 
expresses very well the most obvious peculiarity of the diseased 
structure, the greater part of which is, usually, a clear flickering 
or viscid substance, like soft gelatine. 

The most frequent primary seats of colloid cancer are the 
stomach, the intestinal canal, uterus, mammary gland, and 
peritoneum: as a secondary disease, it affects most frequently 


* Museum of St. Bartholomew's, xxxii. 39. 
380 
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the lymphatic glands and lungs, and may occur in many other 


To the naked eye, a colloid cancer presents two chief constitu- 
ents: an opaque-white, tough, fibrous-looking tissue, which in- 
tersects, partitions, and encloses its mass; and a clear soft or 
nearly liquid material, the proper ‘colloid’ substance, According 
to the proportions in which these are combined, the general aspect 
of the disease varies. When the fibrous texture is predominant 
(as I have twice seen it in the central parts of colloid cancers of 
the breast) it forms a very tough, white, fascia-like mass, in which 
are small separate cysts or cavities filled with the colloid substance. 
In the opposite extreme, large masses of the colloid substance 
appear only intersected by fibrous white cords or thin membranes, 
arranged as in areolar tissue, or in a wide-meshed network. These 
extremes often exist in different parts of the same mass, and with 
them are various intermediate forms, in which, probably, the 
essential characters of the disease may be best learned. In these, the 
cancerous substance appears constructed of small thin-walled cysts, 
cells, or alveoli, arranged without apparent order, and filled with 
the transparent colloid substance. The cysts or alveoli are, typi- 
cally, of round or oval form, but are changed from this, as if by 
mutual pressure; some may appear closed, but the great majority 
communicate with those around them, through apertures like im- 
perfections in their walls. They vary from an inch in diameter to 
-a size as small as the naked eye can discern. The largest cysts, 
and the least abundant fibrous tissue, are usually at or near the 
surface of the mass; and in these large cysts, when the colloid 
substance is emptied from them, we can generally see intersecting 
bands, or incomplete partitions, as if they were formed by the 
fusion of many cysts of smaller size. The walls of the cysts 
appear formed of delicate white fibrous tissue, but cannot be 
separated from the surrounding substance, and are continuous with 
the coarser bands or layers of fibrous tissue by which the cancer- 
ous mass is intersected. 

The colloid matter is, in different parts or in different instances, 
various in consistence; resembling a thin mucilage, starch-paste, the 
vitreous humour, size-gelatine, or a tenacious mucus. In its most 
normal state, it is glistening, translucent, and pale yellowish ; but it 
may be colourless, or may have a light green, grey, pink, or san- 
' guineous tint; and may become opaque, whitish, or buff-coloured, 
by (apparently) a fatty or calcareous degeneration; or, in the 
extreme of this degeneration, may look like tuberculous matter. 


MICROSCOPIC STRUCTURE. 785 


In water, or in spirit, it oozes from the alveoli, and floats in light 
cloudy flocculi; and when the surface of the cancer is exposed by 
ulceration or by rupture, it is discharged from the opened alveoli 
and lies*on them like a layer of mucus. 

The colloid cancers have, usually, in the first instance, the shape 
of the part that they affect; for they are always, I believe, infil- 
trations of the affected part, whose tissues are gradually removed 
and superseded by their growth. But the growth of the colloid 
cancer enlarges and surpasses the part in which it is seated, and 
produces, in such an organ as the breast or the lymphatic glands, 
a considerable rounded and tuberous firm swelling, or, in such an 
one as the stomach or the peritoneum, a flattened expanded mass 
with more or less of nodular or tuberous projection. 

The extent of growth is sometimes enormous, especially in the 
peritoneum, in which, as in a case related by Dr. Ballard,* the 
greater part of the parietal and much of the visceral portion may 
be infiltrated with the morbid structure, either in a nearly uniform 
layer, or in nodulated swellings formed of groups of cysts, and 
sometimes projecting far into the peritoneal cavity. The cavity 
itself may, in these cases, contain free colloid matter, discharged, 
I suppose, from the open superficial alveoli, and the abdominal 
walls may be thus distended, with a fluctuating vibrating swelling 
like that of ascites.f 

It is not unfrequent to find one or more large and thick- 
walled cysts near or attached to masses of colloid cancer, and 
imitating the characters of such proliferous multilocular cysts as 
are found in the ovaries. They are usually filled with colloid 
matter, and their likeness to the ovarian cysts may confirm the 
belief that many of the latter are really colloid cancers of the 
ovaries. 

Moreover, colloid cancer is sometimes found mingled in the 
same mass with medullary cancer. This is, indeed, frequent in 
the digestive canal. Villous and melanotic cancers have been 
similarly combined with it; and, more frequently, in different parts 
of the same person, the medullary and the colloid are found in 
distinet masses. 

Microscopic examination of fragments of colloid cancer brings 


* Med.-Chir. Trans., xexi, 119. 

f In Dr. Ballard’s case, six — of free colloid matter were removed from the 
peritoneal cavity after death. remember an exactly similar case in which, I think, - 
the quantity removed must have been greater, and in which it certainly appeared to be 
derived from the dehiscence and constant disc of the alveoli. In the Museum of 
the College, No. 294, is a mass of peritoneal colloid cancer, from eight to ten inches 
in ite diameters, which was removed from the lower surface of a liver. 

8c 32 
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into view an arrangement of delicately fibrous and lamellar strac- 
tures—the stroma—imitating, in miniature, the larger appearances 
visible to the naked eye. Fine 
Fie. 112.* tough fibres, or fibred mem- 
_ branes, are arranged in curved 
bundles and lamellw, which, by 
their divergences and interlace- 
ments, encircle or enclose oval 
or spherical spaces, containing 
the colloid substance.f The en- 
closed spaces are seldom com- 
plete cavities; they communicate 
freely with one another; and 
both in their plan, and in the 
general aspect of the tissue, re- 
mind one, as Lebert says, of 
the structure of a lung, with its communicating air-cells. The 
fibres are very fine, but appear stiff and tough, not undulating nor 
easily parting; they are but little and slowly changed by acetic 
acid. Elongated nuclei are often seated on these fibres, and 
sometimes, Lebert says, elastic fibres are mingled withthem. The 
colloid substance fills all their interspaces, not merely the cavities 
which they circumscribe, but, as it were, mere crevices between the 
fibres, and spaces in the walls of the larger cavities. 

The colloid substance generally appears, however magnified, 
clear and structureless; it might be invisible but for the seeming 
filamentous texture produced, as it often is in spread-out masses, 
by its folds and creasings. Sometimes the colloid material is 
sprinkled with minute dots, like oily or fatty molecules,} which 
to the naked eye may give it a peculiarly milky or ochrey aspect ; 
and sometimes it is beset with clusters of such molecules, resulting 
apparently from the degeneration of imbedded nuclei or imperfect 
cells. With these, also, crystals of the triple phosphate, choles- 
tearine, and some peculiar fatty matter,§ may be mingled. 





* Fig. 112. Fibrous tissue of a colloid cancer of the breast. Magnified 70 times. 

T Mr. Sibley, in a paper in the Trans, Med.-Chir. Soc. vol. xxxix. p, 261, states that 
the stroma of colloid in its most characteristic form assumes the shape of a convoluted 
membrane, which in places is so thin and transparent, that its presence might be over- 
loo But in other places well-defined fibres may be seen, which here and there 
expand so as to be continuous with, and evidently form « part of, the membranous 
stroma. 

t But.the observations of Dr, Jenner (Proc. of Pathol. Soc,, 1851-52, p, 323) make 
it probable that these are granules of phosphate of lime. 

§ Luschka, in Virchow’s Archiv, iv, £12. 
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Lebert * has published an exact analysis of this colloid matter 
by Wurtz. The main results are, that it is quite unlike any variety 
of gelatine, being insoluble in water, and containing only 7 per 
cent. of nitrogen, a peculiarity which distinguishes it as well from 
all protein-compounds, and from the materials of which (imper- 
fectly and impurely as they have been examined), the essential 
structures of other cancers are composed. | 

Imbedded in the colloid substance, but in very uncertain quan- 

tity, are corpuscles of peculiar form. According to Lebert (of 
whose description and sketches I again gladly avail myself), they 
are chiefly these :— 
* (1) Nucleated cells lie free in the colloid substance, or enclosed 
within large brood-cells, or grouped like an epithelium on the 
boundaries of the alveoli or cysts. These, the so-called colloid 
corpuscles, are small, granular, moderately transparent cells, of 
irregular shape, from 5,55 to zJ55 of an inch in diameter, with 
small nuclei or none. These are, probably, cancer-cells hindered 
and modified in their development by the peculiar circumstances 
of their formation; for, with such as these, more perfect cancer- 
cells are sometimes found. 

(2) Large compound cells, mother-cells or brood-cells, which 
in typical specimens (fig. 113, a) are from 54, to zs}, of an inch 


Fie. 113. 





in diameter, are in some instances very numerous. They are very 
pale, oval, round, or tubular, and lie in clusters: some of them 
display a lamellar surface, indicated by concentric boundary-lines ; 
and they enclose one large granular nucleus, or several of smaller 
size imbedded in their general granular contents, or, together with 
such nuclei, complete nucleated cells like cancer-cells, 

(3) Large laminated spaces (fig. 113, 8) are also found of 


#* In Virchow’s Archiv, iv. 203. F 


t Fig. 113. Structures of colloid cancer described in the text. From Lebert 
(Virchow’s Archiv, B. iv. Taf. v.) and Rokitansky (Ueber die Cyste, Taf. vi.), 
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nearly crystalline clearness, from z1, to ,j, of an inch in 
diameter. These are usually oval and grouped, so as to forma 
soft parenchyma. Between the lamellw of their walls elongated 
nuclei are scattered; in the interspaces between them are clusters 
of small nucleated cells and nuclei; and they enclose brood-cells 
in the cavities surrounded by their concentric lamelle. 


Whether we consider the larger, or the minuter, characters of 
this colloid cancer, it seems difficult to believe that such a struc- 
‘ture can have any close affinity with the cancers I have already 
described; they appear, at first sight, to have scarcely anything 
in common. Hence, some have denied altogether the cancerous 
nature of this disease.* But if we look, not to its structure alone, 
but as well to its clinical history (so far as it is illustrated by the 
great majority of the recorded cases), we shall find in it all the 
distinctive features of the cancers. Thus (1), its seats of election 
are, remarkably, those in which the medullary cancers are, at the 
same time of life, most apt to occur; (2) like the typical cancers, 
the colloid infiltrates, and at length supersedes and replaces, by 
substitution, the natural tissues of the affected part; (8) like 
them, also, it is prone to extend and repeat itself in lymphatic 
glands, the lungs, and other parts near to or distant from its pri- 
mary seat; f (4) the colloid is often associated with other forms of 
cancer in the same mass, or in different tumours in the same 
person; (5) it appears as apt as any other form to recur after 
removal; (6) it may be derived, hereditarily, from a parent having 
scirrhous cancer, or a parent with colloid may have offspring with 
medullary cancer. 

These facts seem enough to prove the right of including the 
colloid with the generally received forms of cancer; certainly 
they are enough, if we can explain the peculiarities of-the colloid 
cancer as the result of any known morbid process in such elemental 
structures as, in other conditions, might have been conformed to 
the ordinary types of cancer. And such an explanation is not 


* Mr. Sibley especially, from an examination of nine cases, which have fallen under 
his own observation, has concluded thut colloid is a disease perfectly sui generis, und is 
neither of a cancerous nature, nor frequently associated with cancer. 

t Colloid cancer was thus multiplied in ten out of eleven cases recorded by Lebert. 
In a case by Dr. Warren (Med.-Chir. Trans., vol. xxvii.), the multiplication was to an 
&mount scarcely surpassed by any medullary cancers. It is true that it is not unfre- 
quently limited to the stomach, or rectum and the adjacent lymphatic glands; but this 
is equally observable in the cases of villous and other medullary cancers, and I suspect 
is only an example of a general rule, that cancers (of whatever kind) on exposed sur- 
faces are, on the whole, more apt to remain single than those growing in other parts. 
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impossible, for, as Rokitansky shows, the colloid cancer has a near 
parallel in many cyst-formations in the normal structures, and 
especially in those forms of bronchocele in which abundant cysts, 
full of viscid fluid, are formed in the growing thyroid gland. It 
seems, therefore, a reasonable hypothesis that the peculiarities of 
the colloid or alveolar cancer are to be ascribed to cystic disease 
occurring in elemental cancer-structures. Such a cystic disease 
may ensue in a medullary or other cancer already formed; but in 
the well-marked and uniformly constructed colloid cancer, it is 
probable that the deviation to the cystic form ensues in the very 
earliest period of the cancer-structures, while each element is yet 
in the nascent or rudimental state. 

Such may be the explanation of the structures of those cancers 
in which the formation of cysts is carried to its maximum; and I 
have reserved for this place an account of the various combina- 
tions of cysts with cancers of all kinds,—combinations giving rise 
to many singularities of appearance, of which I omitted the 
description in earlier Lectures, that I might once for all endeavour 
to explain them. 

And first, we may divide these cases into those in which the 
cysts are formed independently of the cancer-structures, and those 
in which they are, or appear to be, derived from them. 

In the first class we may enumerate many cases in which cysts 
and cancers are in only accidental proximity. For example, a 
scirrhous cancer may occupy part of a mammary gland, in the 
rest of which are many cysts that are in no sense cancerous, or of 
which the chief lactiferous tubes are dilated into pouches or cysts 
(see page 589). And such a cancer, in its progress, may enclose 
these cysts, and they may, I believe, remain for a time imbedded 
in it. In like manner, the ovary, or any other organ, being 
already the seat of common cysts, may beeome the seat of cancer ; 
and the two morbid structures may become connected though not 
related. 

In this class, also, may be reckoned the cases in which cancers 
grow from the walls of common cysts; i. e. of cysts which did not 
originate in cancer-structures. Thus medullary cancers may grow, 
especially in the villous form, from the walls of ovarian cysts, 
which have themselves no cancerous appearance.* 

There may be other methods in which, as by a sort of accident, 
cysts and cancers may thus become connected; but these are the 


* Museum of St. Bartholomew's, xxxi. 20. 
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chief examples. Inthe second class, including those in which the 
cysts appear to be derived from cancer-structures, we find nume- 
rous varieties, which may be studied asa series parallel with those 
of the simple and the proliferous cyst-formations in the natural 
structures, or in innocent tumours. (Compare Lectures XXII. 
and XXIII., and p. 433.) 

(a) Cysts filled with fluid, like serum variously tinted, and in 
their general aspect resembling the common serous cysts (p. 398), 
are often connected with cancers, especially with those of the me- 
dullary form that grow quickly or to a great size. There may be 
one or many of such cysts, lying at the surface, or imbedded in 
the substance, of the cancer. Sometimes, a single cyst of the kind 
enlarges so as to surpass the bulk of the cancer, exceedingly con- 
fusing the diagnosis.* In other cases so many cysts are formed, 
that the tumour appears almost wholly composed of them, the 
cancerous structure only filling the interstices between their close- 
packed-walls.t Such cases might justly be grouped as a ‘cystic 
variety ’ of medullary cancer. 

(6) Sanguineous cysts are found, as often as the serous, in con- 
nection with the medullary and other cancers; and the changes 
which the blood undergoes in them add not a little to the multi- 
formity of appearances that the cancerous masses may present. 

(c) The colloid cysts here find their type (p. 410); not only as 
constructing the peculiar variety of cancer just described, but as 
being mingled with ordinary cancerous growths; for it is common 
to find with such growths, especially in the abdomen and pelvis, 
cysts filled with thickly-viscid material, like mucus, or half-liquid 
jelly, in all the varieties of tint that we see in the cystic disease of 
the kidney or of the thyroid gland. 

(d@) While thus the principal varieties of simple or barren cysts 
are found in cancerous growths, .a8 in the original tissues, or in 
simple tumours, s0 may we also trace in them the production of 
proliferous cysts; i.e. of cysts from whose inner surfaces cancerous 
growths arise, corresponding with the glandular growths that may 
fill the cysts in the mammary or thyroid gland (p. 422). I have 
already often referred to this (pp. 433, 641, &c.); and, now, 
need only add that such endogenous growths are often to be found 
in the alveoli of the colloid cancer. Clusters of clavate, or flask-— 


* Bruch (Die Diagnose der bésartigen Geschwiilste, p. 1); Mua. Coll. .» 281, 
; A ies Coll. Burg., 277, 279, 280, &e. Mus. 8t. Pariclonee's i 14, and 
ra) . : 
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shaped villous processes, like those formed in the early stages of 
the dendritic vegetation of villous cancer (p. 750), spring from 
the wall of the alveolus. With laminated walls, and cancer-struc- 
tures, or new cysts in their cavities, such villous growths crowded 
together probably constitute the structures which J have described 
after Lebert (p. 757, fig. 113, c).* To less perfect endogenous 
growth we must, I suppose, ascribe the cancer-structures which 
are found disorderly mingled with the colloid contents of the 
alveoli. 

Thus is the general anatomy of the autogenous cysts, which 
I described in Lectures XXII. and XXIII., paralleled in the 
cysts connected with cancers. It may suffice to add that Roki- 
tansky has traced a similar correspondence in their origin and 
modes of development. The account of the formation of cysts 
(p. 394 e. s.) might therefore be again read here; with the under- 
standing that the nucleus, or smaller corpuscle, by whose enormous 
growth a cyst is formed, is here a cancerous element, while, in 
the cases there cited, it was supposed to be an element of some 
natural tissue. A part of the process is, moreover, already exem- 
plified in the instance of epithelial cancers (p. 700, fig. 104-5); 
but in these, the cysts, produced in the shape of laminated cap- 
sules, are very rarely barren, or filled with colloid substance. 


Respecting the history of colloid cancer, the number of well- 
recorded cases, especially of those in which external parts were 
its primary seat, is too small to authorise many general state- 
ments. 

Lebert has shown, by his collection of cases, that it generally 
corresponds with the history of scirrhous and medullary cancers ; 
that the cases are about equal in the two sexes; that the greatest 
absolute frequency is at the middle period of life; that the disease 
is very rare in childhood; f that it is probably of somewhat slower 
average progress than the medullary cancers; that it more slowly 
affects the lymphatics and the organs distant from its primary 
seat; that, in general, its symptoms in each part correspond with 
those of other cancers affecting the same part: and this summary, 
I believe, includes all that can be prudently said upon the 
matter. 


* Compare Lebert’s figures with those of Rokitansky (Ueber die Cyste, pl. iv. fig. 16. 6.) 
t¢ He adduces two cases of children, in which one was 2, the other 1} years ‘old 
Mr. Edward Bickersteth has observed two cases of colloid cancer of fhe kidney i in 

children, one of whom was 84, the other 11, years old, 
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Among the Cancers it may, perhaps, be as well to arrange 
those tumours which, in the former edition, I classed by the name 
of Malignant Fibrous Tumours, with the Fibrous Tumours. For 
although in their structure they do not contain those cell-forms 
which we are in the habit of regarding as especially cancerous or 
malignant, yet in their tendency to recur, and to produce secondary 
formations of a similar structure in internal organs, and in the 
influence which they evidently exercise in shortening the lives of 
those in whom they occur, they present so many malignant 
features, that they seem to fall more naturally into this rather 
than the innocent class of tumours. For although in the very 
large majority of cases the structures of cancers are unlike those 
of the normal textures of the body, yet there are instances in 
which tumours, eminently cancerous or malignant in history and 
habits, approach or even attain to, close similarity to the natural 
tissues. And here I might repeat what has already been stated in 
the lecture on recurrent tumours, that in studying the histories 
of tumours it is not sufficient to content one’s-self with a mere 
determination of their structure. The ‘life’ of tumours is, in 
some respects, at least for the present, a better basis for classifica- 
tion even than their structure. 

One of the best marked cases in which a tumour, presenting the 
usual characters of a fibrous tumour, not only recurred after 
removal, but even formed secondary tumours of a like nature in 
internal organs, occurred in a poor widow who was under my care 
several years ago. She was 47 years old, and had been crippled 
with acute rheumatism for ten years before she found a small 
moveable tumour in her right breast. This had increased slowly 
till seven weeks before I saw her, when, having been struck, it 
began to grow very rapidly, and became the seat and centre of 
severe pain. It increased to between two and three inches in 
diameter, was nearly spherical, very firm, tense, and painful,— 
even extremely painful. I supposed it to be a large hard cancer, 
and removed the whole breast. I found the tumour completely 
separable from the mammary gland, which was pushed aside by it, 
but was healthy: the cut surface could not, I think, have been 
distinguished from that of an ordinary fibrous tumour of the 
uterus, with undulated white bands, excepting that part of it had 
a suffused purplish tinge.* The whole substance of the tumour 


* One section of it is in the Musenm of St. Bartholomew's, Ser. xxxiv, No. 24; 
another in the College-Museum, No, 223. 
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had the same characters; and in microscopic examination, often 
and lately repeated, I could find nothing but tough, compact, well- 
formed fibrous tissue, with imbedded elongated nuclei. On boiling, 
gelatine was freely yielded. In short, I believe it would be im- 
possible to distinguish, by any means but the history, this tumour 
from a common unmixed fibrous tumour of the jaw or subcu- 
taneous tissue. 

Three months after the operation a tumour appeared under the 
scar. It grew very quickly, and felt just like the former tumour. 
After two months the thin scar began to ulcerate, and the integu- 
ments around sloughed; and shortly the whole of this tumour was 
separated by sloughing, and was removed entire. This also had, 
and, in the Museum of St. Bartholomew’s, still retains every 
character of the common fibrous tumour. 

After the separation of this second tumour, a huge cavity 
remained, with sloughing walls: then, asthe sloughs cleared away, 
hard knots, like those of a cancerous ulcer, grew up from the 
walls, and the disease assumed all the characters of a vast and 
deep hard cancerous sore. In two months she died. I found the 
ulcer nearly a foot in diameter: its walls were formed of a thick 
nodulated layer of hard, whitish, vascular substance, like the 
firmest kinds of medullary cancer. Both lungs contained between 
twenty and thirty small masses of similar substance imbedded or 
infiltrated in their tissue;* and this substance I have recently 
again examined, and found to be a complete fibrous tissue, like 
that of the first tumour removed. I found no similar disease 
elsewhere. 

All the characteristic features of malignant disease were thus 
superadded to the growth of a tumour which appeared to be, in 
every structural character, identical with the common innocent 
fibrous tumour. Nearly the same events were observed in the 
following case:—In 1835, a man was in St. Bartholomew’s Hos- 
pital, under the care of Mr. Earle, with a large spheroidal tumour, 
lying by the base of his scapula, and extending beneath it. It 
was removed; and I remember that it was easily enucleated from 
the adjacent parts, and was called ‘albuminous sarcoma ;’ but it 
was not preserved. About a year afterwards the man returned 
with a yet larger tumour in the same situation. Mr. Skey removed 
this, together with a large portion of the scapula, to both surfaces 
of which it was closely united. The wound was scarcely healed, 


* Mus. St. Bartholomew's, Ser. xiv. No. 48 ; Mus. Coll. Surg., 224. 
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when another tumour appeared, and increased rapidly. With this 
the patient died, and growths of similar substance, white, very firm, 
and nodulated, were found beneath that part of the pleura which 
corresponded with the growth on the exterior of the chest. I 
state these particulars from memory; but I have found, from 
repeated recent examinations, that the tumour removed by Mr. 
Skey is of fibrous texture, resembling the common fibrous 
tumours both in general and in microscopic characters, and, like 
them, yielding gelatine when boiled.* It is lobed, with partitions 
of connective tissue, and its several lobes are intersected with 
obscure opaque white fibres: it is tough, compact, and heavy, and 
tears with an obscure fibrous grain. It is easily 
dissected for the microscope, tearing into fasciculi, 
and appears composed wholly of closely-placed 
and nearly parallel undulating filaments. A few 
shrivelled nuclei appear among the fibres, but no 
cells are distinguishable. Its structure is repre- 
sented in fig. 114, 

To these cases I may add, though it be an 
imperfect one, that of a woman from whose back 
Mr. Lawrence removed a large well-marked fibrous 
tumour, which had grown nine months after one 
of the same appearance had been removed from 
the same part.{ Before removal, this was judged 
by all who saw it to be malignant; but it presented 
a genuine fibrous structure, and could not, I think, 
be distinguished from an ordinary fibrous tumour. 

Such are the cases which make me believe that 
tumours occur, resembling in all respects of struc- 
ture and chemical composition the fibrous tumours 
of the uterus (excepting their muscular fibres), 
or of the bones or subcutaneous tissue, yet differing from these in 
that they pursue a course like that of cancers, recurring after 
removal, growing at the same.time in internal organs, tending to 
sloughing or ulceration, and in the latter process involving ad- 


Fie. 114.¢ 





* It is in the Museum of St. Bartholomew’s, Series xxxv. No. 61. A similar case by 
Mr. J. Z, Lawrence, Diagnosis of Surgical Cancer, p. 73. This case is also described by 
Mr. Sibley, along with several others (Path. Trans., vol. viii. p. 340), as a multiple 
fibrous tumour. He fully recognises the relations, both as regards structure and pro- 
gresa, to the tumours described in the text, but he pronounces against their cancerous 
nature, and thinks that they have close analogies to the recurring fibroid tumours. 

+ Fig. 114, tiesne of a malignant fibrous tumour of the scapula: described above. 
Magnified about 400 times. 

+t Mus. St. Bartholomew's, Ser. xxxv. 52. 
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jacent structures. I have related only cases in which the fibrous 
structure was proved by microscopic examination; but I have little 
doubt that others might be added from cases of tumours of the 
jaws and other bones, which have been believed, from their general 
appearance, to be fibrous, yet have pursued a malignant course. 
I will only add that these are not such growths as those which 
Miiller and others have named Carcinoma fibrosum (described 
p- 600), and of which, I believe, that they are always infiltrations in 
the substance of the affected organs, and they generally include 
cancer-cells with their fibrous tissue, and that they have in this 
tissue such hardness, stiffness, and other peculiarities of structure, 
as make it easily distinguishable from the normal fibrous tissue 
and its imitation in the fibrous tumours. 
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LECTURE XXXIV. 
GENERAL PATHOLOGY OF CANCER. 


PART I. 


CONDITIONS PRECEDING THE CANCEROUS GROWTH. 


I propose, in this and the next Lecture, to consider the general 
pathology of all the forms of cancer which have now been particu- 
larly described; to gather a general history of them from the 
statements made concerning each; and to trace how the laws 
observed by them correspond with the more comprehensive laws 
of all specific diseases. 


I have stated on page 384 the hypothesis which I think we must 
hold concerning cancers: namely, that they are local manifesta- 
tions of certain specific morbid states of the blood; and that in 
them are incorporated peculiar morbid materials which accumulate 
in the blood, and which their growth may tend to increase. 

In the terms which are more usual in discussions respecting 
the nature of cancers, I would say that a cancer is, from the first, 
both a constitutional and a specific disease. I believe it to be 
constitutional, in the sense of having its origin and chief support 
in the blood, by which the constitution of the whole body is main- 
tained; and I believe it to be specific, Ist, in the sense of its 
being dependent on some specific material, which is different from 
all she natural constituents of the body, and different from all the 
materials formed in other processes of disease; and 2ndly, in the 
sense of its presenting, in the large majority of cases, structures 
which are specific or peculiar, both in their form and in their mode 
of life. 

The evidences for this hypothesis appear in the conformity of 
cancer to the other specific diseases, for which a similar hypothesis 
ig nearly proved (Lect. XX.), and in the fitness of the terms which 
it supplies for the general pathology of cancer. - : 

I will speak in this lecture of the conditions that precede the 
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formation of a cancerous growth, and in the next of the growth 
itself. 

The general history of cancers, and their analogy with other 
diseases that are, in the same senses, specific and constitutional, 
imply that, before the formation of a cancerous growth, two things 
at least must co-exist: namely, a certain morbid material in the 
blood, and some part appropriate to be the seat of a growth incor- 
porating that material, some place in which the morbid material 
may assume, or enter into, organic structure. 

The existence of the morbid material in the blood, whether in 
the rudimental or in the effective state, constitutes the general pre- 
disposition to cancer; it is that which is by some called the pre- 
disposing cause of cancer. The morbid material is the essential 
constituent of the ‘ cancerous diathesis or constitution :’ and when 
its existence produces some manifest impairment of the general 
health, independently of the cancerous growth, it makes the pri- 
mary cancerous cachexia (see p. 628). 

That which evidently makes some part of the body appropriate 
for the growth of a cancerous tumour is a so-called exciting cause 
of cancer; but it is a cause of cancer only in so far as it fits some 
part for the local manifestation of a disease which already, in its 
essential material, exists in the blood. 

It seems very important to keep constantly in view that these 
two conditions must coincide before the appearance of a cancerous 
growth; important not only to recognise their existence, but, if 
we can, to measure the several degrees in which, in each case, they 
are present; because, upon our recognition of the shares in which 
they respectively contribute to the production of the cancerous 
tumour, must depend the chief principles of practice in relation 
to the removal of such tumours. The larger the share taken by 
the constitutional element of the disease,—that is, by the cancerous 
condition of the blood,—in the production of a cancerous growth, 
the less is the probability of advantage to be derived from the re- 
moval of that growth; while, on the other hand, the more largely 
the local state enters into the conditions upon which the cancerous 
growth is founded, the more benefit may we anticipate from the 
removal of the cancer and of the locality with it. 

So, too, in our considerations of the mere pathology of cancerous 
diseases, it seems essential to have a just regard of both these pre- 
vious conditions. If we look at only a certain clasa of cases, we 
may easily find enough to persuade ourselves that cancers are, 
from the first, and throughout their course, wholly constitutional 
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diseases; or, if we look exclusively at another class, which are as 
truly cancerous as the first (according to any natural definition of 
the term), we may find equal evidence for believing that they are, 
at least in the first instance, entirely local diseases, and that the 
constitutional affection which may attend them is only something 
consequent upon their growth. 

When, for example, we see that certain organs are much more 
liable than others to the growth of cancer, and that, in those 
organs, the growth sometimes follows the infliction of a local in~ 
jury or some previous disease; and much more when we see, as 
in the case of the scrotal epithelial cancers, that the repeated ap- 
plication of a stimulus such as soot, toa part of the body, will lead 
to the formation of cancer in even a large number of persons, we 
might assume that the growth has its origin wholly in the local 
state, and that whatever may follow of disease in other parts is 
only the consequence of the growth. On the other hand, when 
we consider the numerous analogies between cancers and the ad- 
mitted specific blood-diseases; when we see the rapidity of out- 
break with which cancerous disease sometimes manifests itself in 
multiple growths, apparently irrespective of the locality in which 
they are produced, and how sometimes a distinct affection of the 
general health, intense and destructive, exists even while the can- 
cerous structure is yet trivial or unobserved; and when we see 
the insufficiency of all local causes to excite the growth of cancer 
in some persons, we might suppose that the cancerous disease is 
one wholly constitutional, wholly dependent on some morbid con- 
dition of the*blood, and that the formation of the tumour is but 
as an accident of the disease, and is independent of the state of 
the part in which it occurs. 

It is in correspondence with these classes of cases, too partially 
examined, that two distinct opinions are commonly entertained 
respecting the nature of cancer: some holding that it is from the 
beginning, and throughout, a constitutional disease; and others, 
that it is, in the first instance, if not through its whole course, a 
local one. The reconciliation, not only of the two conflicting 
opinions, but of the seemingly conflicting facts upon which they 
chiefly rest, is to be found in this,—that the complete manifesta- 
tion of cancer—the formation of a cancerous growtb-—is sus- 
pended till such a time as finds both the constitutional and the 
local conditions co-existent,—till the blood and the part are at 
once appropriate. 

I might show how consistent the belief of the necessity of this 
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coincidence is with what is known of other specific diseases, But 
let me illustrate it by two cases, such as may frequently be met 
with. Bruch* records the following :—A woman had a child at 
eighteen years of age. The child died when it was a month old, 
and her breasts were left to the disturbance which usually ensues 
in prematurely arrested lactation. At the age of thirty-four she 
received a blow on the right breast. This was followed by no 
manifest change of structure, but, for some days, by severe pains, 
and then, for a much longer time, by feelings of swelling and 
tension at the menstrual periods. At thirty-nine she received 
another blow upon the same breast, which was followed by an in- 
crease of pain. Soon afterwards she was exposed to cold, and then 
there ensued erysipelatous inflammation of the breast, followed by 
induration of the part of the mammary gland. This, however, 
continued without change for four years; but then, after menorr- 
hagia, a tumour appeared in the breast. When this was removed, 
or partially removed, it was found to be not a cancerous, but a 
cystic tumour, with growths from the interior surfaces of the cysts. 
She remained well after this, the wound having perfectly healed, 
for twelve years more, and in this interval she ceased to men-~ 
struate; but now, when she was fifty-five years old, after having 
a whitlow and inflamed lymphatics of the right arm, another 
tumour formed in the breast, which had every appearance of 
being cancerous. It was removed; but it recurred, and ended 
fatally. 

Now, surely, in such a case as this, we may say that all the local 
conditions necessary for the production of a cancer of the breast 
had been amply provided. They had existed, or had been repro- 
duced from time to time, for a period of upwards of twenty years ; 
yet being alone, they had been insufficient; and no cancer ap- 
peared till the time when, at a more favourable condition of age, 
the cancerous condition of the blood was manifested, and filled-up 
the measure of the necessary precedents of the disease. 

Contrast with the cases of this kind those to which I had 
occasion to refer in a former lecture (p. 666), and of which I may 
here repeat one:—A boy received a cut in his eye, which had 
been previously sound, Within three weeks of the injury a 
fungus protruded from the eye. It was removed with the whole 
eye-ball and the contents of the orbit. The wound had scarcely 
healed before a fresh growth agpeared ; and shortly afterwards the 
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boy died with medullary disease extending from the orbit to the 
brain. We can scarcely express such cases as this in any other 
terms than that the cancerous condition of the blood existed at 
the time of the injury, but was insufficient for the production of 
@ cancerous growth, and remained latent, for want of an appro- 
priate locality for the growth, till the injury, disturbing or causing 
the suspension of the natural course of nutrition in the part, sup- 
plied the appropriate local condition. As one might say, the seed 
had been long present in the blood, but the soil was wanting, and 
the injury, hindering or diverting the eye from its ordinary nutri- 
tion, supplied the want, and prepared the soil for the growth of 
the cancer. 

These cases, I repeat, are but examples of classes. In the one 
class we seem to meet with all the constitutional or blood-con- 
ditions of cancerous disease complete, waiting only for the existence 
of some part in which the cancerous growth may be manifested ; 
in the other class, the local conditions are abundantly present, but 
the disease does not appear till the cancerous condition of the 
blood is complete (compare p. 365). 

It may, further, be deduced from these cases, in which the 
extremes illustrate the ordinary mean, that if either of the two 
conditions be present in an extreme degree, its intensity may com- 
pensate for a comparative defect of the other. Among the cases 
to which I have been referring, we find certain in which the can- 
cerous disease makes its appearance in such a multiplicity of 
growths and of parta, that it seems indifferent to local conditions ; 
and these are the very cases in which all the other constitutional 
characters of cancer are most strongly marked ; in which cachexia 
often precedes the growth, and in which the removal of the cancer 
interferes in no way with the progress of the constitutional dis- 
ease, unless it be to accelerate it. On the other side, we meet with 
cases in which the long-continued irritations, or frequent injuries 
of certain parts of the*body, seem almost sure to be followed 
by cancer; and these are the cases in which the constitutional 
characteristics of the disease are least marked, and in which, as 
in epithelial cancer of the scrotum and of scars, we may hope 
that the recurrence of the disease may be long deferred, if that 
which has first appeared be removed with its seat. In this class 
of cases, it may be said, the cancerous blood-condition is so lowly 
developed, that the cancerous grgyth can ensue in none but. a 
peculiarly appropriated part, which part being removed, the growth 
is fora time, or for life, impossible; while, in the former class, 
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the blood-condition is so highly developed, or so intense, that 
almost any part suffices for the seat of growth. 


Let me now proceed to consider what each of these conditions, 
necessary as precedents of the growth of a cancer, consists in. 
What is the cancerous condition of the blood? and what is the 
state of a locality apt for the formation of a cancerous growth ? 

I. Concerning the state of the blood, our positive knowledge is 
very trivial and obscure; perhaps it would be safest to say that we 
have at present none. We may be sure, on grounds to which I 
have already referred, that there is a peculiar material in the 
blood which is separated from it, and constantly renewed, in the 
formation of a cancer; but we can say what this material is not, 
rather than what it is. 

We may reasonably hold that, in cancerous persons, the whole 
constitution of the blood is not perverted; for we see that all the 
tissues may for a long time be perfectly nourished, even while 
the cancer is making progress; that injuries may be repaired with 
the ordinary quickness and perfection; that the prqducts of in- 
flammation may be like those in non-cancerous persons, and 
may pass through their ordinary developments; and that some 
other specific diseases may have their usual course. It would 
therefore be unreasonable to regard the whole of the blood of a 
cancerous person as perverted from its normal condition. The 
cancerous state is not a total change of the blood, but depends, 
probably, on some definite material mingled with the natural 
constituents: and this material, we may believe, is derived from a 
morbid transformation of one or more of the natural constituents 
of the blood, and is maintained, as morbid structures are, by the 
persistence of the same method of transformation, or by its own 
assimilating force. 

But now, as to what this material is; or, again, is not. I be- 
lieve it is not anything visible to the sight. There is not, so far as 
I know, anything in the blood of a cancerous person which we 
can recognise as a cancer-structure. There are no cancer-cells, 
nor, in any form, visible germs of cancer, existing in the blood, 
and only needing to be separated from it to make-up or grow 
into the cancerous structure. In advanced cases of cancer, and 
especially in those in which the cancerous substance is very 
softened and broken, we may meet with portions of it in the blood, 
which appear as if they had been detached or absorbed from sbme 
growth, and carried on with the stream. ‘In similar cases we may 
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find cancerous formations in the blood itself. Such seem to be 
some of the cancerous growths in the veins and the right side of 
the heart. For, although among the former there are many in 
which the growth has only extended into the veins, through their 
walls involved in cancerous tumours, yet there are others in which, 
as in the endocardial cancers, the internal growth takes place far 
from any other tumour. In these we may believe that cancerous 
structures have been conveyed in the blood to the part of the vein, 
or of the right side of the heart, at which they have been arrested, 
and to which adhering (either alone or with blood-clot), they have 
subsisted and grown on materials derived from the passing blood. 
But not one of these cases affords any support to a belief that, pre- 
vious to the existence of a cancerous tumour, any visible germs of 
cancer exist in the blood. 

Other means for investigating the very nature of the cancerous 
material in the blood seem as important as the sight. Minute 
chemistry has, up to this time, done nothing; neither can we 
accept, I think, that which is in part a chemical theory, and has 
been especially held by the pathologists of the Vienna school,— 
namely, that particular diatheses or dyscrases of the blood appro- 
priate to such diseases as cancer and tubercle, may be recognised 
by a superabundance of albumen or of fibrine. The facts ad- 
duced as bearing directly on these doctrines dre, at present, few 
and incomplete; and I think they are not sufficient either to 
establish the theories based on them, or to outweigh the general 
probability that diseases so complex as cancer and tubercle should 
depend chiefly on quantitative variations in any of the larger 
constituents of the blood. Neither can it, I think, in the present 
state of organic chemistry, and with so few analyses as we yet pos- 
sess of the blood of cancerous and other diseased persons, be more 
than a guess, that either cancer or any other such specific disease, 
depends, in any sense, on qualitative modifications of the albumen, 
or the fibrine, or any other single constituent of the blood. 

At present, I believe, the best part of the facts established, or 
made probable, by these investigations, relate to the antagonism 
or incompatibility of cancer and certain other specific diseases. I 
think we cannot doubt that, as a general rule, cancerous and 
tuberculous diseases do not make active progress at the same time ; 
and that, in this sense, they exclude one another, and are incom- 
patible. I mentioned in a former Lecture (p. 625), a striking 
case bearing on this point, in which, as it seemed, the rare event 
of arrest and almost complete recovery from scirrhous cancer was 


GENERAL PATHOLOGY OF CANCER. 778 


connected with the evolution of tuberculous disease. I believe, 
also, that I have seen at least one instance in which active tuber- 
culous disease of the lungs was arrested immediately before the 
appearance of a scirrhous cancer in the breast; and we find, in so 
many of those who die with cancer, the remnants of tuberculous 
disease from which they have suffered in earlier life, that we may 
believe that the recovery from the one has been in some manner 
eonnected with the supervention of the other. So, on the other 
side, the rarity of progressive tuberculous disease in those that are 
cancerous may be because, except in such extremely rare cases as 
that to which I have referred, the cancerous diathesis excludes that 
condition of the blood in which the tuberculous disease has its rise. 

To the same class of facts, as illustrating the exclusion of one 
morbid condition of the blood (or, as Hunter would have said, of 
one morbid action), by another, we may perhaps refer the occa-~ 
sional withering of a cancer under the influence of some fever, 
and the more rarely occurring complete death of one, so that 
during an attack of acute fever the whole mass may slough off; 
and this whether the feverish condition of the blood be produced 
by some miasma, or by medicinal means. Such, I fear, is all that 
can be at present safely regarded as matter of fact in relation to 
the nature of the peculiarity of cancerous blood; and it must be 
admitted that these facts are scarcely more than indications of the 
direction in which inquiry should be made. Let us next see if 
we can in any measure trace the method of its production ;— 
whence the specific material is derived from without, and the con- 
ditions most favourable to its generation within, the body. 

First, it is evident that a disposition to cancer may be derived 
by inheritance; that something may be transmitted from the 
parent to the offspring, which shall ultimately produce both the 
cancerous condition of the blood and the locality apt for the 
cancerous growth. 

In 322 cancerous patients, there were 78, or very nearly one- 
fourth, who were aware of cancer in other members of their 
families. The proportion is much larger than could be due 
to chance; and its import is corroborated by the fact of 
many members of the same family being in gome instdnces 
affected.* 

That which is transmitted from parent to offspring is not, 
strictly speaking, cancer or cancerous material, but a tendency to 


* Medicy Chir. Trans., vol. xlv., op, cit. 
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the production of those conditions which will, finally, manifest 
themselves in a cancerous growth. There are here some facts 
worth dwelling upon, both for their own sake, and because 
they are clear instances of the manner in which the hereditary 
transmission of the properties of the parent-body takes place. 

I repeat, that which is transmitted from parent to offspring is 
not cancer itself, but a tendency to the production of cancer at 
some time far future from the birth. We have no reason to be~ 
lieve that a cancerous material passes with the germ. To suppose 
such a thing, where the cancerous parent is the male, would be 
almost absurd. Moreover, no reason to believe that cancerous 
material passes from either parent is furnished by any frequency 
of congenital cancer. 

But while, on the one hand, we cannot assume that a cancerous 
material passes with the germ or impregnating fluid; on the other, 
we cannot understand the transmission of a tendency or disposition 
to any event, independently of all material conditions. The germ 
from the cancerous parent must be already, in some condition, 
different from one from a parent who is not cancerous, if, in the 
course of any number of years, cancers are to be formed out of the 
substance which the germ, in its development, or subsequent 
changes, will appropriate. Our expression, then, may be, that in 
the impregnated germ from a cancerous parent, one or more of 
the materials, normal as they may seem, are already so far from 
the perfectly normal state, that after the lapse of years, by their 
development or degeneration, they will engender or constitute the 
cancerous material in the blood, and, it may, be the locality apt 
for a cancerous growth. 

But now let it be observed, this tendency to cancerous disease is 
most commonly derived from a parent who is not yet manifestly 
cancerous; for, most commonly, the children are born, and some- 
times even become cancerous before cancer is evident in the 
parent; so that, as we may say, that which is still future to the 
parent is transmitted potentially to the offspring. Nay, more: 
the tendency which exists in the parent may never become in him 
or her effective, although it may become effective in the offspring : 
for there are cases in which a grandparent has been cancerous, and 
although his or her children have not been so, the grandchildren 
have been. How admirable a discovery it would be if we could 
find the means by which the tendency, conveyed from the grand- 
parent to the child, was yet diverted from its course, even after 
it had been’ transmitted to the germ of the grandchild! 
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Let me repeat, the cases of hereditary cancer only illustrate the 
common rule of the transmission of hereditary properties, whether 
natural or morbid. Just as the parent, in the perfection of ma- 
turity, transmits to the offspring those conditions, in germ and 
rudimental substance, which shall be changed into the exact imi- 
tation of the parent’s self, not only in the fulness of health but in 
all the infirmities of yet future age; so, also even in seeming 
health, the same parent may communicate to the materials of the 
offspring the rudiments of yet future diseases; and these rudi- 
ments must, in the case before us, be such modifications of natural 
compositions as, in the course of many years, shall be developed 
or degenerate into materials that will manifest themselves in the 
production of cancer. 

There is, surely, in all science, no fact so strange as this: and 
it need not bea barren fact, fit merely for wonder and vain specula- 
tion ; for we may deduce from it that the cancerous substance in the 
blood, whatever it may be, and whencesoever derived, is a result, 
of long-continued elaboration; needing, as the normal materials of 
the body do, to pass through a life of continual change before it at- 
tains its complete efficiency. The period required for this comple- 
tion of the cancer-material, is the time often of long delay, during 
which the disease, according to various expressions, is ‘ latent,’ or 
only ‘in predisposition.’ But such expressions are deceptive. As 
with other specific blood-diseases, so with cancer, the predisposi- 
tion to it is a substantial thing; and we should hold that, in all 
the time of latency, there is that thing in the blood which will 
become, or generate by combination, the effective cancer-material, 
unless (as in the healthy generation between the cancerous grand- 
parent and the cancerous grandchild) it be destroyed or retained 
in the course of natural nutrition. 

In hereditary transmission, the cancer-material may be modi- 
fied, so that the form of the disease in the offspring may be dif- 
ferent from that in the parent. The change from scirrhous to 
medullary cancer, and vice versa, is, I believe, not rare. I have 
mentioned cases of alternation between these and the epithelial 
cancers (p. 715); and a case of melanoid cancer in a patient des- 
cended from one with a scirrhous breast (p. 734). Mr, Simon 
has told me that he removed a colloid cancer from the cheek of a 
woman, whose child, seven years old, was dying with medullary 
cancer of the eye; and M, Lebert, with two cases like these, re- 
lates ‘that the celebrated Broussais died with medullary cancer of 
the rectum, and his son, Casimir, with colloid cancer of the same 
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part. With so many cases supporting it, this kind of transmuta- 
tion during transmission of cancer, can hardly be doubted. But 
I believe we may trace further changes in the transmission; and 
that the material may be so altered that, as we may say, the can- 
cerous disposition may gradually cease, or fade out in the pro- 
duction of tumours,whose characters are intermediate or transitional 
between cancerous and simple growths. I have referred (p. 555) 
to cases illustrating this opinion; and I feel sure that many 
more will be found; for we may observe corresponding changes in 
both form and degree, in the hereditary transmission of many other 
diseases. Thus the syphilis of the infant is seldom exactly like that 
of the mother; the same family may include cases of insanity, epi- 
lepsy, palsy, chorea, stammering, and other diseases allied to 
these in all that are affections of the nervous centres, but differing 
from them in form and degree.* 

The rule of hereditary transmission (a rule which, like many 
in pathology, has more seeming exceptions than examples, p. 358) 
holds for only a fourth of the cases of cancer. Can we, for the 
remaining three-fourths, trace any external source of the morbid 
condition of the blood? Inoculation and contagion are the only pro- 
bable sources of the kind; but concerning these the presumed facts 
are, at present, very few and uncertain. There are cases in which, 
by the inoculation of cancerous material into the bodies, or by 
the injection of such material into the blood of dogs, cancer has 
seemed to be produced. I think that, in a large number of ex- 
periments, that result has been three times obtained; but it is 
quite possible that the dogs used for these three experiments were 
cancerous before the human cancerous matter was injected into 
them; for cancer is indeed a frequent disease among dogs. The 
instances are certainly too few for proof of inoculation. 

There are, also, certain cases in which it seems possible that 
cancer may have been transmitted from the wife to the husband 
during the act of copulation. Such cases are recorded by Dr. 
Watson and Dr. Copland: wives having cancer of the uterus 
had husbands with cancer of the penis. Of course it must be 
questionable whether there were in these cases more than the 
accidental coincidence of persons having married, in both of 
whom an ordinary and independent generation of cancer ensued ; 

* Hereditary malformations display similar mutations tn transttu; as in instances 


in the Museum of St. Barthslamew's Caste A 21 to 27. The whole of this subject of 
the change of diathesis in hereditary transmissions will repay, I believe, the deepest 


pas 
+ Dict, of Pract. Med. ; Art, Scirchous and other Tumours, 


GENERAL PATHOLOGY OF CANCER. 777 


and we cannot conclude that inoculation of cancer may thus oceur, 
unless it should appear that persons thus reluted become can- 
cerous in larger proportions than they do who, being otherwise 
in similar conditions, are not thus exposed to the possibility of 
inoculation. 

‘Again, I have heard that cancerous matter having been inocu- 
lated under the skin of frogs, cancerous growths have been pro- 
duced in them. I have repeated this experiment, but without 
effect; for all the frogs in whom I inserted the cancerous matter 
died soon after. But the facts, so far as I have yet heard them, 
have not much meaning in relation to the general pathology of 
cancer; for I believe it is not yet proved that the local growths 
of cancer, which are the consequence of the inoculation, are fol- 
lowed by general cancerous disease, or by the production of can- 
cer in distant parts, as well as in that in which the matter was 
deposited. Unless this occurs, the experiments only prove the fact 
(and a very strange one it is) that materials of disease from 
human bodies, being inserted in the bodies of cold-blooded ani- 
mals, will live and grow, even upon the materials of the cold- 
blooded creature. In like manner, if any one could establish the 
supposed cases of husbands inoculated by their wives, he might 
only prove that cancerous elements may subsist and increase 
upon other materials than those of the body in which themselves 
were generated. Unless the cancers thus generated, in the first 
instance locally, are found to multiply themselves in distant 
organs, these cases of inoculation will prove no more than that 
cancer, like a parasitic growth, may be transplanted, and grow 
on common or indifferent nutritive material; they will have no 
bearing on the questions concerning the nature and origin of 
cancerous blood. 

At the most, then, we may assume that a transference.of cancer 
by inoculation is possible. But such an assumption will not 
materially diminish the number of cases in which we look in vain 
for any external source for the disease, and in which all that we 
can study are the conditions most favourable for its production 
within the body. Of these conditions I have already spoken, 
in relations to each of the principal forms of cancer. I need, 
therefore, do little more than sum-up the. general conclusions con~- 


cerning them. 


First, respecting the influence of sexual peculiarities. Women 
are,.on the whole, more liable to cancer than men are; but in 
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what proportion they are so cannot be exactly stated: Lebert 
assigns about 37 per cent. as the proportion of cancers in males: 
Dr. Walshe finds it scarcely more than 26 percent. This is just one 
of the points on which the truth will not be known till statistics 
are collected by practitioners under whose charge the two sexes, 
and all the organs of each, fall in just proportions, and by whom 
the existence of internal cancers is as constantly ascertained by 
autopsy as that of external cancers. The frequency of cancer of the 
breast and uterus gives an apparently large preponderance of 
cases in women; but, on the other side, the cancers of the skin, 
bones, and digestive organs, greatly predominate in men. The 
liability of the breast makes scirrhous cancer by far most fre- 
quent in women: but this, in a general estimate, may be nearly 
balanced by the preponderance of epithelial, osteoid, and villous 
cancers in men.” 

The influence of age may be more definitely stated. Dr. Walshe 
has clearly shown that ‘the mortality from cancer [i. e. the number 
of deaths in proportion to the number of persons living] ‘goes on 
steadily increasing with each succeeding decade until the eightieth 
year. His result is obtained from records of deaths; but it is 
almost exactly confirmed by the tables I have collected, showing 
the ages at which the cancers were first observed by the patients, 
or ascertained by their attendants. In 772 cases, including cancers 
of all kinds, the ages at which they appeared were as follows :— 


Under 10 years - 27 
Between 10 and 20 ,, . 80 
” 20 , 380 ,, , 78 
‘ 30 , 40 ,, . 180 
‘s 40 , 50 ,, . 200 
9 50 , 60 ,, . 152 
<5 60 , 70 ,, . 98 
” 70 , 80 ,, . 57 


The proportions between these numbers and the numbers of 
persons living at the corresponding ages (calculated in the same 
manner as in the previous Lectures, pp. 617, 664, 714), will show 
the proportionate frequency of cancer at each period of life, and 
may be represented by the following numbers :— 


* The particular influences of sexual difference may be collected from pp. 616, 663, 
718, 784, 746. On these and all the balay cupable of being solved by statistics, 
the largest infon information is collected by hel ooeg e, and in the tables of Mr, Sibley and 
Mr. Med. Chir. Trang, vol. xi and xl 
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Under 10 years . ‘ 5 
Between 10 and 20 _,, 5 , 69 
” 20 , 80 ,, . . gl 
m 30 , 40 ,, . . 485 
” 40 ,, 50 ,, : . 100 
” 50 ,, 60 ,, : . 118 
* 60 ,, 70 ,, : . 107 
»  °*20 ,, 80 on : . 126 


Thus, the liability to cancer seems always increasing from child- 
hood to eighty years of age. A single exception to the rule (be- 
tween 60 and 70) appears to exist; but this would very probably 
not appear in estimates from a larger number of cases. The 
general fact, and that of the immense increase of cancer after 40 
years of age, are of exceeding value in proving that it is a disease 
of degeneracy. 

Within this larger rule, others may be collected from the fore- 
going Lectures. Of the three chief forms of cancer, the medullary 
alone exemplifies the rule of frequency constantly increasing from 
earliest to latest life; but the rate of increase is, of course, different 
from that shown in the general table (p. 664-5). The epithelial 
cancers exemplify the rule after the age of 20; before that age 
they are scarcely found (p. 714). The scirrhous have their maxi- 
mum proportionate frequency between 40 and 50* (p. 617). The 
melanoid cancers are nearly conformed to the rule of the medul- 
lary. The osteoid and colloid probably have rules of frequency 
peculiar to themselves, and depending upon local conditions: but 
we need more cases to calculate them. 

The increase in frequency of cancer with increasing years, its 
great prevalence after middle age, and the conformity to this rule 
shown by medullary cancers which are least of all dependent on 
locality for their development,—these facts may prove, as_a rule, 
that cancer is a disease of genera] or constitutional degeneracy. 
But, as in every other part of the pathology of cancer, so in 
estimating the influence of age in its production, we must consider 
the effect of time in making certain parts apt to be the seat of 
cancer. Such an effect is shown in the different liabilities which 
each organ manifests at different periods of life. These cannot 
be exactly stated ; but, beyond doubt, the eye and orbit are earliest 
apt to become cancerous; then the bones, testicles, and the areolar 


* It is probably due to thie great frequency of scirrhous eancer in the female breast, 
that (as. Dr, Walshe found) the increase of mortality from cancer between 40 to 50 is 
80 much greater in women than in men. 
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tissue of the limbs and trunk. These are its chief seats before 
30 years of age; from 30 to 50 it predominates in the penis, uterus, 
external sexual organs, and the breasts; after 50, in the integu- 
ments and digestive organs.* I fear nothing can be said of the 
real nature of the changes ensuing in each organ, which thus make 
it, at different times of life, more or less appropriate for the seat 
of cancer. In some parts, as the testicles and limbs, the chief 
liability seems to coincide with the first attainment or with the 
time of failing in the attainment or maintenance, of full func- 
tional power ; in others it falls-in with the beginning of the loss of 
power, as in the uterus and breast. 

Two other conditions seem to have influence in producing or 
promoting the cancerous constitution : namely, climate, and mental 
distress. Dr. Walshe has collected evidence that ‘the maximum 
amount of cancerous disease occurs in Europe,’ and that it is very 
rare among the patients of the Hospitals at Hobart Town and 
Calcutta, and among the natives of Egypt, Algiers, Senegal, Arabia, 
and the tropical parts of America. We cannot, indeed, be sure 
that this difference depends on climate; it may be due to the 
national differences in habits of life; possibly, as Dr. Walshe 
suggests (p. 161), the greater prevalence of cancer may be due to 
the more wasting influence of the higher state of civilization. 
More records are necessary to decide such questions; and it may 
be well if they include accounts of the apparent variations of 
cancer among nations whose climate and habits of life are not 
materially different. (See pp. 380, 470.) 

It is only on a general impression, not by counted facts, that 
we can reckon deep mental distress among the conditions favour- 
able to the production of cancer. I do not at all suppose that it 
could of itself generate a cancerous condition of the blood; or that 
a joyoys temper and prosperity are a safeguard against cancer; but 
the cases are so frequent in which deep anxiety, deferred hope, and 
disappointment, are quickly followed by the growth or increase of 
cancer, that we can hardly doubt that mental depression is a 
weighty addition to the other influences that favour the develop- 
ment of the cancerous constitution. Nor is it strange that it 
should be so; it is consistent with the many other facts showing 
the affinity between cancer and depressed nutrition. 

Bat, after all, when we have assigned to these conditions their 


* More rules of this kind may perhaps be gathered from the statistics of Walshe 
and Lebert; but with caution, for want of such records as I have said are necessary 
to estimate the liabilities of the sexes, 
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full weight in producing the cancerous constitution or state of 
the blood, that which may strike us most of all is the compara- 
tively small influence which any known internal or external con~ 
ditions possess. We are, as yet, wholly unaware of any great 
difference, in the frequency of cancer, among those of our own 
nation who are most widely apart from each other in all the ordinary 
conditions of life. The richest and the poorest alike seem to be 
subject to it; so do the worst~ and the best-fed; those that are 
living in the best conditions of atmosphere, and those that are 
immured in the worst; those that are cleanly, and those that are 
foul; those of all temperaments, and of all occupations (except 
such as have peculiar local influences); those that appear healthy 
and those that are diseased, except those with some few specific 
diseases. We can hardly lay our hand upon any one of the various 
circumstances of life, in the various orders of society in this 
country, to which we can refer as rendering one more or less 
liable than another to the acqflirement of the cancerous constitu- 
tion. Dr. Walshe’s evidence amply shows the want of foundation 
of all the general impressions opposed to this conclusion. 

From this confession of ignorance respecting the production of 
the cancerous constitution, or,as I would say, of the cancer-mate- 
rial in the blood, when it is generated within the body, I will 
proceed to speak of some of the changes which, being once gene- 
rated, it may undergo. 

In all ordinary events the normal course of cancerous disease 
is that of steady progress towards death. The increase is indicated 
by two different, but usually commensurate, series of phenomena: 
those, namely, of increasing formation of cancer-structures, and of 
increasing cachexia. 

We may commonly observe, that, from the beginning of a can~ 
cerous formation, there is a constant increase in its mass, and in the 
rate at which it is added to. Even the cancers that are, in part, 
ulcerating, are usually growing, at a greater rate, at the border or 
surface opposite to that in which ulceration is destroying them; 
or else, while ulceration is going on in one cancer, there is a 
greater rate of increase in others; or, the number of growing 
masses is constantly increasing. In one or more of these methods 
most cases exemplify the general rule, that the quantity of cancer 
which is formed within any given length of time, regularly in- 
creases from the beginning to the end of the case. 

In most cases the increasing formation of cancer is accompanied 
by: manifest indications of increasing cachexia, But it is not 
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always thus; in a large number of cases, especially of cancers of 
external organs, no cachexia appears till the local disease has 
made great progress; and, on the other hand, we find cases, espe- 
cially of internal cancers, in which the cachexia increases without 
proportionately increasing cancerous formations: cases in which 
we may say that the cancerous condition of the blood manifests 
itself less plainly in the production of growths, than in its inter- 
ference with the ordinary phenomena of life. Such cases are not 
unfrequent among those of cancer of the rectum: we see the 
patient intensely ill, and dying with cachexia, to which the extent 
or rate of growth of the cancerous tumour bears no proportion. 
So, sometimes, with cancer of the liver; the cachexia is quite 
disproportionate to the amount of cancerous formation, and to the 
degree in which it interferes with the functions of the organ. In 
these cases, the cancerous disease exemplifies a frequent event in 
the history of specific diseases: namely, that when the morbid 
material is most intense and acut® in its action, when it most 
manifestly affects the constitution, it may produce the least indi- 
cations of local morbid influence. 

In both these sets of cases, the increase of cancerous disease, and 
its accelerating rate, are illustrated as the rule of its career. The 
phenomena, in the first set of cases, may be explained by assum- 
ing that the quantity of cancer-material in the blood regularly 
increases; those in the second, that, with its increase, it under- 
goes some transformation, rendering it less appropriate for growths, 
but more injurious to the other offices of the blood. 

(6) The cancerous constitution may apparently cease ; a growth 
already formed may maintain itself, subsisting, probably, on the 
normal constituents of the blood,* but its progressive increase 
may be for a time suspended. I have exemplified this by cases 
of medullary cancer (p. 668), of which the general history was, 
that, after a certain period of increase, the tumours ceased to en- 
large, were for a time stationary (the general health also remain-~ 
ing the same), and then resumed the cancerous mode of progress. 

(c) The cancerous constitution may be in some measure changed 
or modified. It may manifest itself for a time in a certain form 
of cancer, and then in some other form. .Thus scirrhous cancer 
may be sucveeded, in secondary growths, by medullary cancer; 


* I shall revert to this point in the next Lecture. The maintenance, or even the 
increage, of @ cancerous growth, does not necessarily imply that a cancerous condition 
of the blood is maintained: once formed, a cancer, like any other tumour, may live 
and grow by its assimilative power over cancerous materials, 
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osteoid by medullary, and vice yersé; and, I think, epithelial by 
medullary. We must, I believe, in these cases assume a trans- 
formation of the specific cancerous material in the blood—a change 
corresponding with that which may be more regularly traced in 
the materials of other specific diseases (e. g. of syphilis) in their 
successive stages or periods of life (pp. 359, 367), 

Lastly, the cancerous diathesis, even after it has been manifested 
by growths, may be superseded. Thus, we may express the cessa-~ 
tion, or retrocession, of cancer, when tuberculous disease ensues in 
its course. . 

In the last three events the rule of progress in cancer is de- 
parted from. But if we could reckon all the cases in which any of 
these events happen, they would make but a few exceptions to the 
general rule, that the cancerous constitution regularly increases at 
an accelerating rate, and with little change in its methods of 
manifesting itself. 


I pass now to the consideration of the second necessary prece- 
dent of a cancerous growth, namely, the existence of some part 
fitted to be its seat—some apt locality. Such fitness may be 
natural or acquired; and in parts in which it is in some measure 
natural, it may be increased by accident or disease. 

Certain parts of the body are evidently, and independently of 
external influences, far more liable than others are to become the 
seats of cancer. They are, thus, naturally apt localities; not 
equally so throughout life, but usually becoming so at certain 
periods. 

‘We have no such full and impartial statistical evidence as 
might enable us to state clearly the proportions in which the several 
organs are primarily or secondarily affected with cancer. There 
are at present, I believe, no large statistics on which we can place 
reliance for accurately determining this point; bills of mortality, 
founded upon diagnoses not confirmed by autopsy, and the records 
of those whose practice is chiefly medical or chiefly surgical, supply 
only unsafe or partial evidence. « 

It cannot be doubted that the uterus, stomach, and female 
breast hold the first place in aptness for primary cancerous 
growths; and the lymphatics, lungs, and liver, for secondary 
growths; avid that among the parts least liable to either affection 
are the spinal cord, tendons, tonsils, pharynx, and prostate gland. 
But beyond these general statements none, I think, can be safely 
made. Neither does any explanation yet offered of the different 
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liabilities of parts seem well founded. As Dr. Walshe observes, 
all that has been said to explain the liability of the breast and 
uterus may be equally well said of the ovaries, which are com- 
paratively rarely cancerous. So, too, what has been said about the 
brain and stomach, and testicle, is just as applicable to the spinal 
cord, the duodenum, and the epididymis ; yet these parts of similar 
systems are, severally, in complete contrast in their aptness to be 
the seat of cancer. 

It seems impossible, at present, to discover what it is that 
makes one part more than another naturally fit to be the seat of 
cancerous growth; or any part more fit at one time of life than 
at another. We are,.of course, disposed to look for explanation 
to peculiarities of tissue, and to their changes with age; and we 
can hardly doubt that these are chiefly influential : and yet, as the 
medullary cancers of the eye-ball and orbit show (p. 657), we 
must ascribe something to locality as well as to tissue. The allo- 
cation of cancers is certainly not wholly determined by aptness of 
structures. An osteoid cancer, for example, affects at once can- 
cellous and compact osseous tissue, medulla, periosteum, and sur- 
rounding muscles; a medullary cancer may occupy, from the first, 
many tissues both within and around the eye-ball: when a can- 
cerous breast is cut away, the recurrent growths appear very com- 
monly in the scar, i.e. in the same locality, though all the tissues 
affected by the primary growth are gone. Very numerous cases 
such as these might be cited; they cannot, I presume, be ex- 
plained, but they suggest the need of considering always that 
morbid products may be determined to certain places as well as 
to certain structures. As each natural organ has its appropriate 
place as well as structure, so, but with almost infinitely less regu- 
larity, morbid growths may have laws of allocation. 

A question of much interest is connected with the liability of other 
tumours to become cancerous; it is of interest not only as a subject 
of pathological enquiry, but in relation to an opinion which is often 
made a reason for operations: namely, that if a tumour of any 
kind is left to its own course, it is not unlikely to become can- 
cerous. I have looked carefully into this question, and I believe 
there are no facts sufficient to justify the opinion that an innocent 
tumour is more likely to become the seat of cancer than many 
other parts of the body in which it is growing. -The only case 
supporting such an opinion is that of cystic disease of the ovary. 
I think there is no doubt that it is not unfrequent for cysts of 
the ovary to exist, for a time, as an innocent disease, and then 
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become the seat of cancerous growths. But, then, the case of cystic 
disease of the ovary is so peculiar in all respects, that we cannot 
deduce from it any rule to be applied to instances of other tumours. 

With regard to the supposed transformation of any other 
tumours into cancers, the facts are very few. 

M. Lebert states that he has twice met with tumours which were 
at first of an innocent kind, but afterwards became cancerous; 
but he does not state whether they were in persons who had cancer 
in some other part: i.e. whether the cancer in the tumour were 
secondary or primary. 

Sir Benjamin Brodie mentions a case in which he removed a 
tumour, the general mass of which appeared to be fatty substance, 
somewhat more condensed than usual, but ‘here and there was 
another kind of morbid growth, apparently belonging to the class of 
medullary or fungoid disease.’ * A few other cases of the same kind 
are related; and some would assume that in all the cases of mixed 
cartilaginous and cancerous tumours (mentioned at p. 515) the 
cartilaginous growth was being transformed into, or superseded by, 
the cancerous one. I see no good evidence for such an assump- 
tion: the contrary might very well be maintained in argument; 
or the two growths might be regarded as simultaneous in their 
origin. 

It need not be denied that cancerous growths may occur in 
tumours that were previously of an innocent kind, but I feel quite 
sure that these may be regarded as events of the greatest rarity. 

My own experience has (perhaps by chance) been such as would 
indicate that innocent tumours are less liable to cancer than the 
structures they resemble; for, as I have elsewhere mentioned, 
(p. 555), I have seen three cases in which cancer affected the 
natural structure of the mammary gland, while, close by, mam- 
mary glandular tumours remained unaffected. 

It may be asked, whence is derived the impression that so 
commonly exists, that a tumour of an innocent kind is peculiarly 
apt to become cancerous? I believe it has arisen from several 
different kinds of deceptive cases. 

First, there are the cases of what I have referred to as the sus- 
pension, for a time, of cancerous progress; in these the cancer 
seems for a time to be an innocent tumour; it is judged to be so 
because it remains so long quiet; and when it assumes the ordi- 
dinary progress of cancer, it is said to be a tumour once innocent, 


* Lectures on Pathology and Surgery, p. 282. 
3E 
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but now become cancerous. This might have happened in the 
first and fourth of the cases mentioned at p. 668; yet, without 
doubt, in these cases, the tumours that made little or no progress 
had all along the cancerous structure. 

Another class of deceptive cases have a history of this kind :— 
A tumour is removed which is apparently of an innocent sort ; but, 
some time after, a cancer appears at the same part. The expla- 
nation of some of these cases is (as I suggested in p. 555), that a 
simple tumour has grown in a person having an hereditary or 
other constitutional tendency to cancer; and that, in the removal 
of this tumour, the surgeon has unwittingly supplied, by the local 
injury, what was needed for the production of a cancerous 
growth; he has made some locality apt for the manifestation of a 
constitutional disease already existing. 

In a third class of cases, we may find in the same person a 
succession of tumours, of which the first may have few or no cha- 
racters of cancer, and the last, as if by gradual change, may be 
evidently cancerous. I have referred to this in connection with 
recurrent tumours (p. 577); but the facts have little bearing on 
the question whether an innocent tumour can become cancerous ; 
for here the transition is effected, not in one tumour, but in a 
succession of tumours. 

By cases such as these, we may, I believe, explain away the 
grounds for the assumption that simple or innocent tumours are 
parts peculiarly apt to become cancerous. Cancers may grow in 
such tumours, but the event is so rare, that it cannot, in any 
given case, be reasonably anticipated. 

It remains to consider how parts may acquire an aptness for 
cancerous growth in them, or, in most instances, how that apt- 
ness which they naturally possess may be increased; for it is very 
observable that the ‘ exciting causes’ of cancer act with far greatest 
effect on the parts which are, without their help, most liable 
to it. 

Three chief conditions may be here enumerated: namely, the 
results of certain diseases in intra-uterine life, indicated by con- 
genital defect; the results of certain diseases after birth; the 
consequences of injury. 

The aptness for cancer due to congenital defect is exemplified 
in the peculiar liability of moles or pigmentary nevi to become 
the primary seats of melanosis. I have already enlarged on 
this (p. 736), and have suggested that these defects, which we can 
easily see, may be only examples of a larger group which, though 
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invisible, are not less efficient in rendering certain parts peculiarly 
liable to cancer. 

The aptness due to diseases after birth may be illustrated by 
the liability of the incrusted warts and scars, and other morbidly 
changed parts, to become the primary seate of epithelial cancers. 
For other than epithelial cancers the effect of disease in disposing 
parts to cancer is slight. We find no remarkable liability in parts 
that have been changed by inflammation, whether of common or 
specific kind. Few theories, I think, have been less founded than 
those which have regarded scirrhous or medullary cancer as, in 
any sense, the result or sequence of inflammation. Parts that 
have been the seats of inflammation may become the seats of can- 
cer; but I doubt whether the proportion in which they do so be 
much greater than that in which they become cancerous when 
apparently healthy. 

The influence of injuries is more evident. About a fifth of those 
who have cancer ascribe it to injury ; and although, doubtless, some 
of these are wrong in their belief, yet, among the rest, there are 
some in whom the consequence of injury is too evident to admit 
of doubt. But here a distinction must be made as to the manner 
in which injury promotes the production of cancers, 

In certain cases the cancerous growth appears immediately after 
the common effects of the injury. A person receives (suppose) a 
blow, and when its direct effects are passing away, a cancer ap- 
pears in the injured part. I have cited cases of this kind in the 
history of medullary cancers (p. 666); among which, indeed, the 
event seems more frequent than among those of other forms. 

In other and more usual cases, a much longer interval passes 
between the injury and the appearance of the cancer. The in- 
jured part seems to recover without change of structure. In most 
cases, indeed, such as those of ordinary blows on the breast, the 
direct effects of the injury are not such as we might expect to be 
followed by structural change, yet doubtless, the part remains 
different from what it was. 

In a third class of cases, which are most frequently exemplified 
in the epithelial cancers, the injuries appear to be ineffective un- 
less they are repeated time after time, so as to produce, we 
riiay suppose, a real change of structure in the part that at length 
becomes the seat of cancer (p. 716). 

It-is important to remember these different relations between 
injuries and the growth of cancers, not only for pathology’s sake, 
but for practice. 

Sno 
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It is often stated, as a rule, that those cancers are least likely 
to return (it should be said, to return quickly), after removal, 
which have followed the seat of injury, or some previous disease 
in the part. Now, this is only partially true; it is probably often 
true of the epithelial cancers that have grown in the seats of repeated 
injury, of frequent ulceration, and the like; but I know no facts 
relating to scirrhous and medullary cancers that will support it; 
and I believe that the cases in which cancers follow quickly after 
accidental injury are just those in which a speedy return may be 
anticipated after operations. The growth of a cancer immedi- 
ately after an injury implies the existence of an intense cancerous 
diathesis, which no removal of the cancer is likely to affect; but 
when a part has been repeatedly injured, and only at length be- 
comes the seat of cancer, it implies such a low degree or state of 
cancerous diathesis, as we may expect to remain long ‘latent’ if 
the slowly-prepared locality, with all that has grown in it, be 
cleanly removed. Of the intermediate cases, in which some clear 
time intervenes between the injury and the growth of the cancer, 
we must hold, I think, that the abiding effects of the injury keep 
the part in a state peculiarly apt for the growth, till the constitu- 
tional condition is established. This being complete, the removal 
of the growth cannot change it; and the injury done by the 
operation would be enough to prepare a place, if none else were 
appropriate, for a recurrent cancer. 
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LECTURE XXXV. 
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PART II. 


STRUCTURE AND LIFE OF CANCEROUS GROWTHS. 


I EenpEAvouRED to illustrate, in the last Lecture, those two con- 
ditions which, judging from the general history of cancers, and 
the analogy of other specific diseases, we must assume as neces~ 
sary precedents of a cancerous growth: namely, the cancerous 
diathesis, constitution, or morbid condition of the blood, and the 
condition of some part appropriate for the growth. Now, accord- 
ing to the same analogy, the assumed cancer-material in the 
blood, if it cannot be removed by any natural excretory organ, will 
determine the formation of some abnormal organism in which it- 
self may be incorporated ; and this organism will have a specific 
structure and mode of life significant of its origin. It is of these— 
the general structure, composition, and life of cancerous growths— 
that I shall now speak. 


It may be generally held that the characteristic structures of a 
cancer are altogether of new formation. But questions are often 
raised whether natural structures may not be transformed into 
cancerous; or, whether cancerous materials may not be simply 
transferred from the blood into the natural textures; or, whether 
natural structures can assume cancerous properties. I believe such 
questions may be thus answered :— 

(1.) It is not probable that any structure, once completely formed, 
can be transformed into any other. Structures may change by 
‘degeneration; but in this their changes are as limited and as 
normal asin development. The instances in which natural or 
other structures are supposed to become cancerous are, chiefly, 
those in which new-formed cancer-structures are inserted or infil- 
trated among, or, sometimes, within, those of the affected part. 
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Of such cases, we may say that the part becomes the seat of 
cancer; not that it becomes cancerous. 

(2.) It is possible that, in the mutation of structures effected in 
the nutrition of certain parts, the elemental structures successively 
formed may gradually assume the appearance and properties of 
those of cancer. It has often been observed, in cases of cancer of 
the liver, that every gradation of structure appears, from the 
natural to the cancerous; and that, among the microscopic struc- 
tures, are many of which it is hard to say whether they be hepatic 
cells or cancer-cells. It may be that this only exemplifies the 
tendency of cancer-structures to be conformed, in some measure, 
to those of the adjacent natural parts; but it may also be, that 
both the fact and this well-known tendency are evidences that 
cancerous properties may be gradually imparted to the elementary 
structures in a part, so that as they are successively formed they 
may gradually assume more of the characters of cancer. In 
other words, as in inflammations we observe the wider devia- 
tions from the normal methods of nutrition or secretion, the 
larger the proportions are in which the inflammatory exudation 
is mingled with the normal products of the part (p. 256); 50, 
it may be, increasing quantities of cancerous material, added to 
the natural elements of the texture, may be represented by suc- 
cessive gradations of structure. I cannot doubt, therefore, that 
transformation into cancer is, in this sense, possible. 

(3.) It is possible that undeveloped cancer-material may be 
separated from the blood, with the materials of natural excretory 
organs, and may be for a time incorporated with the transient 
structures of such organs. We may assume this from the analogy 
of the cases in which we believe that other specific morbid mate- 
rials are thus eliminated from the blood, as well as of the cases in 
which certain materials, which should be separated from the blood 
by appropriate organs, are, when the office of those organs is hin- 
dered, vicariously eliminated by others. In both these cases we 
believe that alien materials are, for a time, incorporated in the 
structures of the eliminating glands, and then discharged; and it 
is, in like manner, possible that cancer-materials,: though their 
ordinary tendency is to determine the formation of peculiar struc~ 
tures for their incorporation, may be incorporated in those of 
natural glands.* 


* From numerous observations made during the last few years, it would appear that 
the characteristic cancer-cells and nuclei may, like the corpuscles of pus, take their 
rise from the pre-existing cells and nuelei of the texture or organ in which the new 
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So far, then, as the gradual change accomplished in a succession 
of structures, or the introduction of cancer-materials into the 


growth originates. This mode of origin of the structural elements of cancer was first 
pointed out by Virchow, and he has more icularly directed attention to the changes 
which take place in the connective tissue during the development and growth of cancer 
in it. This process he has illustrated and described in carcinoma of the breast, in 
Lecture XIX. of his Cellular Pathologie. From these observations, it would appear 
that the formation of well-defined cancer structures is preceded by definite changes in 
the corpuscles of the connective tissueof the part, Their nuclei divide and increase in 
number ; the corpuscles themselves swell out so as to be accommodated to the increased 
endogenous development of the nuclei: the corpusclés may then divide, and this divi- 
sion may take place in such a way as to form rows of small young cells in the spots 
where normally only one corpuscle existed. By the persistence of this process, groups 
of new cells are produced, which gradually assume the appearance of cancer-ce 
These are contained in loculi or spaces, the boundaries of which are formed by the 
fibrous element of the connective tissue. Changes of a closely-corresponding nature in 
a case of carcinoma ventriculi have been fi and described by Forster in his Atlas 
(Taf. xxvii. fig. 2). 

It is not, however, in the connective tissue only that the development of the cancer- 
cells from the normal textural elements has been traced. In the muscular fibre also, 
distinct and satisfactory evidence has been obtained. OC. O. Weber (Virchow’s Archiv, 
xv. pl. xi.) has furnished excellent illustrations of it in cases of scirrhous and epi- 
thelial cancer of the tongue and lips, and Dr. Neumann (Ibid. xx. p. 152) has demon- 
strated the same in the pectoralis major, in a case of hard cancer of the breast. 

The Editor has also had excellent opportunities of following out the process in the 
muscles of a man, the whole of whose scapula, with its proper muscles, Mr. Syme 
excised for a large soft cancerous 
tumour, involving the glenoid fossa 
and neck of the bone and the mus- 
cles connected with its dorsal and 
ventral aspects. In many of the 
muscular fibres the well-known 
changes of structure produced by 
fatty degeneration were seen; but 
in others, especially after the addi- 
tion of acetic acid, changes of another 
character could be distinctly traced. 
In some of these fibres commencing 
division of the nuclei was observed; 
in others this division had gone on 
to a much greater extent, so that 
where but a single nucleus had 
originally existed, now numbers 
might be seen. And these were 
urranged either in long rows, some 
of which were situated close to 
the edge of the fibre, others more a 
in its substance, or else were clustered together in irregular groups (a, fig. 116). In 
many specimens both the linear and clustered arrangements could be seen in the samo 
fibre, and when these were largely developed, all trace of the transverse strie had dis- 
appeared, and the fibre was completely filled with the young brood (?). A still 
further stage, evidently indicating disintegration of the fibre, was also noticed in many 
of these. Their regular outlines no longer existed, and instead a possessed a 
jagged appearance as if breaking up, and adding their quota of contained structures to 
the collections of nuclei and emal] rounded cells met with in large quantities in those 
localities in which these disintegrating fibres were seen. These processes were followed 
out in the muscles surrounding, and in contact with, the exterior of the cancerous 
tumour, Now, by the extension of these destructive changes, more and more of the 
muscular substance had necessarily become involved; the increase in size of the tumour 
and the ent of its boundaries, pg etna primarily due to the multiplication 
of the nuclei, which, through resulting disintegration of the fibres, were continually 
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elemental structures of excretory organs, can be called a trans- 
formation, the term is not chargeable with the absurdity which 
some impute to it. And the belief of the possible transference of 
cancer-material into some gland-structure is worth holding, for it 
encourages one of the few hopes of curing cancer that at present 
seem reasonable—the hope, namely, that means may be found by 
which the morbid substance, transformed or combined, may be 
constantly eliminated from the blood through the transient struc- 
tures of some gland. 

But these things are only possible: the unhappy rule is, that 
the natural consequence of the cancerous condition of the blood is, 
sooner or later, the formation of a cancer with specific structures and 
mode of life. Concerning these, it may suffice if I collect and 
comment upon the principal facts detailed in the foregoing Lectures. 

In general construction, cancers may be either infiltrations or 
separate masses: i.e. their elementary structures may be either 
commingled, and form one mass, with those of a certain portion 
of a natural part, or they may be collected unmixed in a mass 
round which the natural tissues are extended. In any case, the 
mass they form is a growing part; and herein is the ground for 
classing them with tumours, and for separating them from those 
results of disease, such as inflammatory products and tubercle,. 
which may be increased, but probably not by their own power of 
growth. (See p. 373, &c.) 

In both their likeness and their unlikeness to other tumours, 
cancers exemplify what is common among specific diseases, 
namely, that. they take certain general characters of common 
diseases, and, as it were, stamp them with some specific mark. 
Syphilitic eruptions are known by some specific character, added 
to those which are common to other eruptions of the same group: 
each specific form of ulcer has its own, together with common, 
characters; so, cancers have many characters in common with 
other tumours, but specific characters are superadded. (See p. 355.) 

When, as in infiltrations, the cancer-structures are mingled with 
those of a natural part, the most frequent event is, that the growth 


being added to the circumference of the cancerous tumour, and there assumed the 
ap nee and characters of true cancerous elements. 

Thus, within the muscular fibre itself, and from its si perl nuclear elements, 
the descent of the proper cancer-cells and nuclei could Be distinctly traced ; and this 
too in a texture which, from the very nature of its structure, precludes all possibility 
of an exudation or blastema being poured out into it. (A description by Mr. Syme of 
this case of excision of the scapula may be found in the April number of the Edinburgh 
Med. Jul. for 1868, p. 951, and at p. 878 of the same number, the Editor has entered 
more at length into the discussion of the question of the mode of origin, not only of 
the corpuscles of cancer, but of those of tubercle and pus.) 
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of the cancer preponderates, and at length excludes that of the 
natural structures ; so that, finally, the latter disappear and a sub- 
stitution (to use M. Lebert’s term) of cancer in the place of the 
natural tissues, is effected. But the reverse of this sometimes 
happens; instead of atrophy, hypertrophy ensues in the natural 
structures of the affected part; and within the same area both 
normal and abnormal structures grow excessively. Thus it is 
with the growths of bone that form skeletons of the medullary 
cancers, and with those of connective-tissue that extend into the 
exuberant epithelial cancers. 

The developed cancer-structures, if we except the few cases in 
which they are fibrous or osseous (pp. 612, 743), may be generally 
described as formed of nucleated cells, or of such corpuscles as are 
rudimental of, or degenerate from, the nucleated cell. Herein, and 
in the fact that the corpuscles are neither imbedded in formed 
intercellular substance, nor orderly arranged, lies one of the cha~ 
racters by which cancers are distinguished from other tumours, 
and from all natural parts. Their chief heterology, in respect of 
construction, is in this disorderly crowding of their elements; and 
I believe it is constant, unless when they imitate the plan of some 
adjacent natural gland-structure (pp. 648, 658). 

We observe, in the large majority of cancers, two primary or 
foundation-forms of cells, of which the respective types may be 
found in gland-cells, and in epithelial or epidermal cells. Of the 
former, we have examples in the ordinary cells of scirrhous and 
medullary cancers (pp. 596, 649); of the latter, in the ordinary 
epithelial cancer-cells (p. 696); and it is, perhaps, very significant 
of the meaning of cancer, that the forms which its structures are 
most prone to assume are after the pattern of those belonging to 
the natural structures whose office is to separate whatever is refuse 
or abnormal from the blood. 

I say, the cancer-cells are formed on the types of excretory gland- 
cells and epidermal cells; yet without deviating from the general 
type, they have special characters by which it is seldom difficult 
to distinguish them. The question is often asked, What are the 
characters of the true cancer-cell? or,—Has the microscope dis- 
covered any structure which is decisive of cancer, wherever it is 
found? The answers may be,--(1.) Where cells, such as are 
described at pp. 596 and 696 are found alone, or chiefly, com- 
posing a tumour, we may be certain that the tumour is a cancer: 
we may, therefore, regard these as especially cancer-cells. (2.) 
When a tumour is composed, chiefly, or alone, of corpuscles, such 
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as the nuclei described at p. 648, or any others which we can trace 
as rudiments or degenerations of the cancer-cells, the diagnosis of 
cancer is not less certain: structures such as these are found com~ 
posing none but cancerous tumours. But if the question be 
changed to,—Are there any cancers which are not formed of struc- 
tures such as these ?—the answer must be affirmative: for there 
are rare tumours which present the whole clinical history of 
cancers, and which should therefore be called by the same name, 
though they have not these peculiar cancer-structures, or have 
them in very subordinate quantity. I do not refer here to 
cancers of which all the structures are imperfect, or degenerate, or 
diseased ; but to such as the fibrous cancers (p. 612), the osteoid 
(p. 739), and certain varieties of the medullary (pp. 649 to 651).* 
These all deviate from the assumed specific cancer-structures ; and 
two of these, the fibrous and osteoid, approximate to the characters 
of natural tissues. 

Together with the disorderly construction, and the peculiar 
cell-forms, we may often observe, as characteristic of cancers, the 
multiformity of the structures composing their mass. It is not 
equalled, I think, by any tumours, unless they be the cartilaginous 
or the mixed glandular and cartilaginous (pp. 490,510). The 
variety of forms appears due, in part, to the mingling of the per- 
fect structures with such as are in various stages of development 
and degeneration; and, in part, to what seems like a disorderly 
overgrowth and endogenous increase in cells and their contents. 
All these forms have been already described; but they may be 
thus enumerated and arranged :—(1.) The chief of those to be 
referred to incomplete development are the free nuclei, and 
abundant undeveloped liquid or cancer-juice (pp. 597, 647, 696). 
(2.) The chief forms due to the degeneration are the transitions 
from cancer-cells or nuclei to granule masses (pp. 598, 697); 
the withering corpuscles with fatty degeneration found in the 
material like tubercle in cancers (597, e.8.); the calcareous 
deposits (p. 671); the abundant granular matter; and the occa- 
sionally mingled melanoid cells (p. 733). (3.) Overgrown or 
abnormally developed corpuscles are seen in the various extensions 


* Some pathologists would exclude from the name of cancer all these tumours, and 
all which are not composed of the ‘specific’ cancer-structures; but I feel sure that 
we shall do right if (when a choice must be made) we choose modes of life, rather 
than structares, for determining the affinities of morbid products, and for arranging 
them under generic names. As of all tumours, so, especially of cancers, the true 
nature is to be apprehended only by studying them as living things. (Compare 
pp. 374, 576, 762.) 
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of cell-walls into angles and processes (pp. 596, 650, 697); and in 
the enlargement of free nuclei and their assumption of the cha- 
racters of nucleated cells (pp. 597, 648, 697). (4.) The endoge- 
nous increase in cells is exemplified in all that is described of the 
brood-cells and laminated corpuscles of the epithelial and colloid 
cancers (pp. 700, 757). 

It would be too tedious even to enumerate more forms than 
these of the component cancer-structures, and I need not again 
describe them. It is not their multiformity, so much as the 
existence of many of them in a single mass, that is generally 
characteristic of cancer. 

Various as are these corpuscles of cancers, it is yet to be observed 
that there is none so entirely different from those of normal struc- 
tures, that we cannot point out among them its type or parallel. 
No observation since Miiller’s time has invalidated his demon- 
stration of this principle. The experienced microscopist will, 
indeed, very rarely fail in the diagnosis of a cancer by its minute 
structures; but he only discriminates them as specific modifications 
of the nucleus, nucleated cell, endogenous cells and other forms, 
of which the types are in natural parts; he finds among them no 
new type-forms.* 

In like manner, the elemental cancer-structures show no method 
of growth or development which is without parallel in natural 
structures ; they are formed and increased according to the same 
general laws as are observed in the normal rudimental structures ; 
their peculiarities, in this regard, are chiefly in the seeming 
disorder that often prevails among them—in the absence of an 
apparent singleness of design. 

The abundance of cell-structures in cancers has suggested that 
they are lowly organized, and many consequences have been hence 
deduced. The terms ‘high’ and ‘low,’ in relation to structures, 
are derived from very arbitrary estimates, and are too fallacious 
for any important deduction in pathology; still, it may be ob- 
served, that among morbid products, cancers should stand high 
rather than low; for their elemental forms are on a level with 
those of natural excretory organs, and more developed than any 
but the best inflammatory lymph. If there were any correspon- 
dence, such as has been assumed, between lowness of organization 

* This is now sufficiently evident for all the simple cells and nuclei of cancer ; and 
aa more wie os endogenous cells and developing nuclei find their parallels especially 


tory structure of medulla, and the thyroid and similar glands. 
on erat Rokitansky ‘Die Kropf,’ and ‘ Ueber die Cyste ;’ and Virchow, in his 
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and malignancy, the ordinary croupous or corpuscular lymph 
should be a much worse material than cancer; but malignant 
properties, like malignant spirits, are not confined to the vilest forms. 

The proper structures of cancers are supported and held together 
by fibrous, membranous, or other connective tissue, forming their 
‘stroma.’ This stroma, as I have elsewhere described, is formed, 
in the case of cancerous infiltrations, by the natural fibrous or 
other tissues of the infiltrated part, which, in different cases, are 
either gradually reduced in quantity or increased. In these cases 
the stroma is no proper cancer-structure, and -varies with the 
nature of the affected part (pp. 601, 644, 689). But in distinct, 
isolable, cancerous tumours, a stroma is formed appropriate to the 
cancer, and, in many cases, with a definite mode of growth,—the 
dendritic mode (pp. 653, 750). Generally, however, it is only in 
its plan or construction that the stroma is peculiar ; its tissues are 
simply membranous, or nucleated, or filamentous, or it may be 
osseous: they are not cancerous.* We see, therefore, in cancers 
thus formed, as well as in the cancerous infiltrations with over- 
growth of the natural structures, the coincident growth of morbid 
and of normal tissues within the same area, and out of the same 
mixed materials. 

With the stroma of cancers are their blood-vessels, among which 
we must again distinguish, as in the preceding paragraph, that 
some are the vessels of the affected part now involved in the 
cancerous infiltration, others are new-formed. Concerning the 
changes which the first-named may undergo in the growth of the 
cancer, we have, I believe, at present, no knowledge. They are 
not, as in tuberculous infiltrations, gradually destroyed or re- 
moved; rather they seem to be increased; so that an injected 
scirrhous cancer of the breast (for example) often appears more 
vascular than the adjacent substance of the mammary gland, 
though, in the first instance, it had only the blood-vessels of the 
part of the gland which it occupies. No direct observations, how- 
ever, have shown the method of this increase. 


° oe to this statement must be made for certain fibrous and osteoid cancers, 
in which the fibrous and osseous tissue, if regarded as » stroma for the mingled cancer- 
cells, must be admitted as a proper cancer-structure ; and for some cases of med 
ea in which a kind of stroma is described as formed of series of elongated cancer- 
cells. 

It must be observed, also, that the line between infiltrations and isolable tumours is 
here, as elsewhere, somewhat artificially drawn. It is not to be denied that the latter 
may involve small portions of natural tissues, which may remain intersecting or par- 
titioning their masses, and supplying a framework upon which their peculiar stroma 
may be constructed. 
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The new-formed blood-vessels of the isolable cancers and the 
cancerous outgrowths extend from those of the adjacent parts. It 
is by some thought that they are formed as an isolated system of 
tubes in the cancer: I know no satisfactory evidence of this; and 
the associated theory of blood being formed in the substance of a 
cancer, and out of cancer-materials, seems to me wholly untenable. 
The method in which the new vessels extend into cancers has 
not yet been traced, but is probably not different from that 
observed in other new-formations (pp. 160, 274). Neither has any- 
thing specific in their structure or method of arrangement been 
yet observed. The descriptions already given of them (pp. 642 
and 751) will show that the blood-vessels of cancers do not 
differ from those of other abnormal growths, except in that gene- 
rally, their calibre is more than proportionate to the thickness 
or complexity of structure of their walls. Hence the term 
‘ colossal capillaries ;’ and hence, when the blood-vessels are abun- 
dant, the likeness to the simple vascular erectile tumours: but in 
neither of these respects are the vessels of cancer without parallel in 
those of natural parts; those of the placenta and of the cavernous 
erectile tissue might be their types. 


Such are the component structures of cancers. We might hope 
that chemistry, carrying its analysis far beyond the reach of sight, 
would find in them something as different from natural composi- 
tions, as their mode of life is from that of any natural member of 
the body. But it has failed to do this; and the numerous analyses 
made since those of Miiller have not materially added to his results." 
In a general comparison, the cancers are distinguished by the 
predominance or exclusive existence of albuminous compounds, 
while in the non-cancerous tumours gelatinous compounds (or 
in the adipose tumours, the fatty) are the chief constituents. But 
there are large exceptions on both sides. The fibrous and osteoid 
cancers yield abundant gelatine; the albuminous sarcomata of 
Miiller (including, probably, many of the least: developed prolife~ 
rous cystic tumours and the recurring fibroid tumours) are as 
albuminous as the typical cancers. It is probable, moreover, that 
the broad general difference between albuminous and gelatinous 
growths is not directly related to their respective properties, as 
malignant and innocent, but to their retaining or passing a 
the cell-form. 


* Th> best of these analyses may be found in Lebert’s Traité Pratique, p. 44, ©. s. 
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The want of a more definite result from chemical analysis is not 
to be ascribed to the absence of difference between cancerous and 
normal materials,—we may be nearly sure that they are chemically 
essentially distinct,—but, rather, to the fact, that an exact analysis 
of cancer-structures is nearly impossible. That which would be 
given to a chemist for examination is not a pure cancer-material, 
but a mixture of it with the materials of blood, blood-vessels, con- 
nective tissue, and, in many cases, of the natural or degenerate 
structures of the part in which the cancer has been growing. Add 
to this, that, in every sample, the cancer-structures themselves are, 
probably, in all stages of development and degeneration; and 
the search for the essential chemical properties of cancer will 
surely seem as difficult as it would be to find those of muscle, 
or of bone, in the analysis of the whole of a feetal, or of a paralytic, 
limb.” 


In studying the life of a cancerous growth, we have always to 
consider it as adding to the conditions of disease which already 
existed, and which usually still continue; it is a new factor in an 
already complex morbid process. The formation of cancerous 
material in the blood does not cease because some is incorporated in 
a growth; the transformations of parts, making them apt for the 
allocation of cancer, do not cease because one part is occupied. 
In all the history of cancers, therefore, we have to study the con- 
tinuation of those processes which I have described in the last 
Lecture, as preceding the growth of the cancer, and which now 
(with rare exceptions) are concurrent with it, and increase with it. 

Before the formation of a cancerous growth, we trace two dis- 
tinct, though usually concurrent, processes: namely, that which 
leads to the cancerous condition of the blood, and that which 
makes certain parts fit to be seats of cancerous growths. When 
once a growth is formed, it introduces a third element of disease, 
without necessarily removing or diminishing either of those that 
préceded it. As a living part, the cancer, like any other tumour, 
has the power of self-maintenance and of growth, which power, 
though favoured by the continued or increasing cancerous condition 
of the blood, is, probably, not dependent thereon. Also, in the results 
of its nutrition, the cancer reacts upon the blood, and through it 
influences the whole economy ; and these influences are added to the 


* The case of the colloid material may seem not open to this objection; but the 
colloid is, probably, not s true cancer-substance, but the product of disease in cancer. 
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cancerous diathesis or cachexia which is usually, at the same time 
and of itself, increasing. 

The manifestations of life in a cancer may be divided (but it 
is too artificial a division to be followed far) into those which are 
progressive and those which are retrogressive. The latter are 
traced in the various degenerations and diseases of its structures; 
the former in its growth, extension, and multiplication. 

The chief characteristics of the growth of cancers are seen, in 
those that are infiltrated, in their invasion of all tissues, as if 
indifferently. Thus the scirrhous cancer of the breast, though 
limited for a time to the mammary gland, at length extends 
beyond it, and gradually occupies every surrounding part alike: 
thus the epithelial cancer extends from the integument of the 
lip to its muscles, glands, and all deeper tissues, and thence to 
the gum and jaw; and thus the medullary cancer grows into and 
through the walls of blood-vessels and other canals, and extends, 
among their contents, along their cavities. Such reckless growth 
(if it may be so called) is scarcely known except in cancers, 
They supply, also, the instances of most rapid increase; but al- 
though they do this frequently enough to make rapid growth one 
of the diagnostic signs of cancers, yet the cases are far from rare 
in which the growth is very slow. Few diseases are more variable 
than cancers are in this respect. (Compare pp. 602, 667, 721). 

It has been assumed that the appearances of endogenous in- 
crease in certain cancer-cells are indicative of a peculiar inherent 
capacity ofgrowth. But this is far from certain, and is made im- 
probable by the fact that the endogenous productions are most 
abundant in epithelial cancers, whose average rate of increase is 
least; and that those medullary cancers which have only free 
nuclei, or imperfect nucleated cells, are among those of most rapid 
growth. The rule is more nearly true, which these instances 
exemplify, that the rapidity of growth among cancers is inversely 
proportionate to the development of their elemental textures. 
But this finds exceptions in the very quickly increasing and mul- 
tiplying fibrous and osteoid cancers. 

Two things administer to the growth of a cancer; namely, (1) 
the continued formation of the specific material in the blood; and 
(2) the inherent power in the cancer, as a living part, to assimi- 
late to itself the common or indifferent materials of the blood. 
The fifet of these maintains and augments, as it originated, the 
growth; the second effects an independent increase, like that of 
a non~-cancerons tumour. 
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In ordinary cases, both these conditions are engaged in the 
growth of cancer; but, if the first fail, the second may suffice. 
The cancerous diathesis may cease, or be exhausted for a time, or 
sometimes even permanently; cancer material, we may suppose, 
is no longer formed in the blood; yet the cancer may subsist and 
increase by its own power. It does so like any other tumour; 
especially like those which I mentioned (p. 384) as beginning 
during or after some general disease, but continuing to grow when 
that disease has ceased. 

Now, in this state, the cancer is essentially a local disease living upon 
the materials of blood restored to health, though capable, probably, 
of infecting that blood, and inducing secondary phenomena of ex- 
tension and multiplication. It illustrates, in this state, a principle 
which we are too apt to forget: namely, that diseases of constitutional 
origin may become wholly local. The origin of local diseases in 
constitutional conditions has been well studied, and the necessity 
of constitutional treatment, in chronic as well as in acute dis- 
eases, has been rightly referred to the local affections being main- 
tained by the continued morbid condition of the blood; but it has 
been less considered that, after the constitutional disease has 
ceased, the local one may, of itself, continue, and need local treat- 
ment, Such cases are very frequent. One often sees syphilitic 
ulcers, which, doubtless, had a constitutional origin, and were 
maintained by specific material in the blood, and would have 
needed specific treatment of the blood for their cure; but now, 
while retaining their specific forms, they are curable by local treat- 
ment alone. Just so it may be, though very rarely, with cancers. 
While the cancerous diathesis is suspended, they may subsist by 
their own powers of assimilation; and I believe the few credible 
cases of recovery after operation are to be referred to the chances 
which have led to the occasional removal of such as were thus 
localized. 

The extension of cancer (so far as it may be distinguished from 
their growth) is that which takes place through lymphatic vessels 
to their glands. The number of cases in which lymphatics, filled 
with cancer, have been traced from the primary growth to the 
nearest glands, is sufficient to make it probable that the disease 
often thus extends continuously from the one to the other; and 
that. it is thus, as Mr. Simon expresses it, transferred by ‘ conti- 
nuity of blastema.’ But, even when such tracts of cancer*cannot 
be traced from the primary disease to that in the lymphatic glands, 
I think Mr, Simon’s suggestion is very probably true,—that the 


EXTENSION IN LYMPHATICS. 60t 


disease is one of the lymph, not of the parenchyma or vessels 
of the glands. We do not, indeed, yet know exactly the deriva- 
tion of the lymph, nor what is its relation to the materials of the 
part from which it comes; but what we do know of it is consist- 
ent with the belief, that lymph, from the seat of specific disease, 
is likely to contain such of the materials of the disease as may 
either be carried to the blood, or may be organised in the lymph 
after the same plan as in their primary seat. 

The characters of the secondary cancers thus formed in lym- 
phatic glands, are already described (pp. 604, 660, 703, &c.); and 
these general principles may be gathered concerning them. 

(1.) The disease in the lymphatic glands usually repeats exactly 
that in the primary seat; the apparent differences between them 
depend only on the structures among which the cancerous ele- 
ments are placed. But this rule is not without exceptions (p. 606, 
&c., as cited above). 

(2.) The cancer in the glands seldom appears before that in the 
primary seat has made considerable progress. At a general rough 
estimate, it appears about midway in the course of the disease 
towards death. The delay is, perhaps, not to be explained, see- 
ing that lymph is carried from the primary disease as well in its 
earlier as in its later stages. 

(3.) While the disease in the glands makes progress, the primary 
disease usually keeps the lead which its earlier origin gives it. 
Occasionally, fiowever, that in the glands so far surpasses it that 
we are in danger of overlooking the primary disease (p. 606, &c.), 
I do not know how the fact can be explained; but it has its 
parallel in the occurrence of primary eancer in the glands that 
are usually secondarily diseased, and in the recurrence of cancers 
after operations in the glands, rather than in or near its primary 
seat. 

(4.) The lymphatic glands usually become cancerous in direct 
succession from the primary disease to the thoracie duct. The 
extension is, generally, made slowly; in scirrhous and epithelial 
cancers, the disease often remains long limited to the glands 
nearest to its primary seat; in nearly all cases, also, it is prone 
to increase in these proximate glands much more than in those 
more distant. Rarely, the secondary cancer appears in distant, 
rather than in proximate glands; but in these cases it illustrates 
the multiplication, not the extension, of disease. | 

The multiplication or discontinuous increase of cancers my 
take place in the following ways :— 3 
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(1) The cancer-growth may multiply itself, from its primary 
seat, to a part not directly continuous, but in contact, therewith. 
Thus Dr. Hodgkin and Dr. Budd relate cases of cancer in abdo- 
minal and pelvic viscera, with corresponding formations on the 
portion of parietal peritoneum or other parts in contact with 
them; and thus there may be correspondence and contact of 
cancers on the two layers of pleura, or on the glans and prepuce. 

(2) The multiplication may take place on a surface not in con- 
tact, but continuous, with the primary seat; as in cases by Mr. 
Simon (1. c.), in which cancerous growths were found scattered 
along the tract of mucous membrane leading from primary cancers 
in the kidney and lung. 

In both these cases, the multiplication of the cancers seems to 
be the result of simple transference of the materials from the 
primary to the secondary seat of growth: it is effected by a kind 
of inoculation. The materials of a cancer pass from its mass, and 
develope themselves, and grow, where they rest. 

(3) Cancers are multiplied in parts neither directly conti- 
nuous, nor in contact, with the primary seat. In some instances 
the parts are near, in others remote from, the primary disease. 

When cancers are thus multiplied near their primary seat by 
‘irradiation,’ we find them, as it were, springing-up in an area 
which gradually widens, and of which the primary cancer is the 
centre. Thus it is with the tubercles in the skin and muscles near 
a scirrhous breast (p. 607); and with the secondary medullary, 
osteoid, and melanoid growths scattered round the main disease, 
but separated from it by intervals of healthy tissue (pp. 738, 746). 

I do not know that we can explain this mode of increase of cancers 
otherwise than by reference to the seeming tendency of specific 
diseases to be allocated, not only in certain tissues or organs, but 
in certain places or regions (p. 657). Certainly, peculiarities of 
tissue have little to do with this grouping of the cancers around 
the primary formation; for they may be found, promiscuously, in 
all the surrounding tissues within a certain area. Neither does the 
course of lymphatic or other vessels seem to determine their places. 

In the increase of cancers by multiplications distant from the 
primary growth, there is scarcely an organ that may not be af- 
fected. We see this most easily in the cases of melanoid cancers; 
yet their multiplicity is, probably, not greater than that of other me- 
dullary cancers (see p. 492). The cancers that thus least frequently 
multiply are the epithelial and colloid, and those, of whatever kind, 
in the rectum, urinary organs, uterus, and brain. The organs in 
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which the secondary cancers formed by multiplication are most 
frequently found are the liver and lungs. After these organs, the 
most frequent seats of such secondary cancers are, I believe, the 
pleura, bones, lymphatic glands, andsubcutaneous tissue ; after these, 
no rule or proportion can be stated, except that many of the organs 
in which primary cancers are most frequent are very rarely the seat 
of secondary cancer; e.g. the breast, uterus, testicle, and stomach.* 

At present, probably, none but a very general explanation of 
this multiplication of cancers can be given: we can scarcely ven- 
ture to guess what determines the above-mentioned peculiarities. 
The general explanation may refer the multiplisation to two sources, 
which are independent, though concurrent and mutually influ- 
ential; namely, the increasing cancerous diathesis or morbid con- 
dition of the blood, and the conveyance and transplantation of 
cancerous matter by the circulating blood. 

The constant increase of the morbid condition of the blood was 
shown, in the last Lecture, to be a general fact in the history of 
cancers. And, though it may sometimes be represented only by 
the accelerating growth of the primary tumour, yet we might well 
expect that it would often produce a numerical increase of cancers. 
The common indication of the most intensely constitutional can- 
cerous disease is the simultaneous or rapid formation of numerous 
primary growths in different parts. This is sometimes witnessed 
at the very onset of the disease (pp. 660, 667); and it is, prokably, 
also exemplified in the later periods of ordinary cases. Cer- 
tain cases scarcely admit of explanation, on the supposition that 
the first-formed cancer is, in any sense, the source of all that 
grow after it: such, for example, as those in which a sudden rapid 
multiplication of cancers takes place (p. 668) and those in which 
they appear some long time after the removal of the first-formed 
growth. 

The second method of remote multiplication of cancers, that of 
conveyance by the blood, is sometimes visibly demonstrated, and 
may almost always be assumed. I have spoken of cases (p. 772) 
in which cancers so grow into veins, that we cannot doubt frag- 
ments may be washed from them by the blood, and may grow 
wherever they come to rest; and I related one instance of osteoid 
cancer in which this almost certainly occurred ({p. 747). But, even 
when no such intra-vascular growths appear, similar events may 
occur. - In a case of primary cancer of the liver, in which the. 


* Lebert gives the best statisties on all these points (p. 81). 
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growths were all tinted with bright yellow by the bile, I found 
numerous small cancerous masses of the same colour infiltrated in 
the lungs; and the small branches of the pulmonary arteries lead- 
ing to these were filled with bright yellow substance, as if they 
had been minutely injected with chromate of lead. The accidental 
colour of the cancer-materials, in this case, made their transference 
from the liver to the lungs very evident; but the same event is 
often, though less plainly, traceable. 

The transference of cancer-materials, with the blood from a 
cancer already formed, need not be always seen to be believed. 
Its frequent occurrence is made very probable by the many points 
of correspondence which Dr. Walshe* has shown, between the 
dissemination of cancers, and that of secondary abscesses after the 
entry of pus or other degenerate inflammatory products into the 
veins. The peculiar liability of the liver and the lungs to be the 
seats of both these secondary diseases, and the evidence that they 
are the organs in which foreign matters, introduced into the cir- 
culation, are most commonly arrested, may nearly prove that they 
are, in all these cases alike, affected by materials brought to them 
in the blood. 

We need not assume that corpuscles of pus or cancer, or any 
kind of germs already formed, must be thus carried for the mul- 
tiplication or dissemination of disease. A rudimental liquid, 
an unformed cancerous blastema, mingled with the blood, may be 
as effectual as any germs; and must almost necessarily be as~- 
sumed, in the explanation of cases in which the dissemination 
takes place, not in the lungs or liver, but in organs beyond them 
in the course of the circulation. 

The materials conveyed with the blood from the primary cancer 
must be such as are capable of development, in order to the mul- 
tiplication of the disease. In the ordinary absorptions occurring 
in the process of natural nutrition, and probably, also, in those 
that take place in the nutrition of cancers, the venous blood carries 
away only degenerate or refuse materials, such as we may assume 
would be incapable of development. I have mentioned cases (pp. 
660, 673), in which masses of cancer, probably thus degenerate, 
were absorbed, without any appearance of consequent dissemina~ 
tion or other damage, We do not know what leads to the removal 
of such cancerous matter as can be developed; but the neces- 
sity of some change in the ordinary process of absorption is 


* Nature and Treatnient of Cancer, p, 106. 
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evident, and is the more worth studying because there are corre- 
sponding similar differences in the effects of the absorption of pus 
and other morbid products. 

Such are the various means of numerical increase of cancers—by 
local inoculation of parts continuous, or in contact, with the pri- 
mary disease; by extension, through a continuity of lymph or 
of blastema, to the lymphatic glands; by transportation of potent 
cancer-materials with the venous blood; by the cancerous con- 
dition of the blood becoming, of itself, more intense. In certain 
cases, the increase may be accomplished by all these means at 
once; the secondary cancers, also, as soon as formed, become like 
centres, from which a tertiary formation may be derived, as they 
were themselves derived, from the primary; and to all this it may 
be added, that, with lapse of time and failing general health, all 
parts of the body are constantly becoming less resistant of disease, 
and more appropriate for the residence of morbid growths, 


I have now to trace a general history of the retrogressive life 
of cancers; of that which, as I said (p. 799), is signified in their 
various degenerations and diseases. 

The degenerations of cancer-structures are like tliose of natural 
parts, and of other products of disease. Examples may be cited 
of every form corresponding with those enumerated on page 72 
and 279. (1) The withering, or wasting and drying, of the struc- 
tures is exemplified in many scirrhous and epithelial cancers 
(pp. 603, 697); (2) the fatty degeneration is so common that 
it might be hard to find a cancer, in some of whose corpuscles 
it does not exist. The granule-masses (‘the mulberry-cells’) of 
cancers are hence derived, as they are from many more morbid 
products. Hence, too, the ‘saponification’ of cancers (p. 671), 
while to the fatty degeneration, combined with more or less of 
withering, we may ascribe the masses of substance, like tu- 
bercle, so often imbedded in medullary cancers (p. 641), and the 
minuter spots and lines of soft ochre or yellow substance travers- 
ing scirrhous and medullary cancers, like a ‘reticulum’ (pp. 599, 
671). (3) A calcareous degeneration is observed in medullary 
cancers, and in osteoid (pp. 671, 744); and, probably, exists in 
many instances, mingled with the fatty degeneration. (4) Pig- 
mental degeneration is probably the essential character of me~- 
lanoid cancera (p. 736). (5) Thickening of primary membrane is, 
perhaps, indicated in some of the cancer-cells whose walls appear 
simply laminated (p. 699, fig. 103, p). A liquefactive degeneration 
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may occur in some of the softenings of cancers; but, so far‘as I 
know, it ensues only in connection with disease. (Compare p. 
309.) 

In the interpretation of degeneracy in cancers, we must again 
refer to the two conditions of their life; namely, the maintenance 
of the morbid condition of the blood, and their inherent power of 
self-maintenance. The supervention of another diathesis may lead 
to the degeneration or death of a cancer (pp. 625, 673); but this 
is extremely rare. A transformation of diathesis may, I am dis- 
posed to believe, lead to the degeneration of one cancer while it 
promotes the growth of one or more others; for there are cases of 
apparent metastasis of cancer, in which the primary disease has 
withered, while secondary growths appear to have increased.* 
But these cases, again, are too rare to be reasoned from; and the 
usual course of events indicates that degeneration of cancer is, in 
the great majority of cases, an essentially local thing. For, com- 
monly, part of a cancer, or one mass in a group, degenerates, 
while growth contimues in the rest; and extensive degeneration 
is often found, in cases in which the rapid progress of the disease 
has testified to the full maintenance of the morbid blood. 
Hence the unhappy rarity of the recovery from cancer. One 
that is degenerate or absorbed may be as ineffective for harm as 
one that has been cut-away; but the constitutional element and 
progress of the disease are as little affected by the natural as by 
the surgical process of removal. 

We cannot tell what are the local events that lead to this de- 
generation; but I suspect that the chief of them is the local 
obstruction of blood-vessels by growths of cancer into them. 

The diseases of cancers, like the degenerations, are essentially 
local processes ; they are most apt, indeed, to occur in the enfeebled 
general health, but they do not certainly indicate a decreased 
diathesis. It may -suffice to refer, for examples of most of the 
diseases, to those already cited (pp. 622, 672, &e.); but two require 
more.gonsideration; namely, softening and ulceration. 

Some have believed that softening is almost a natural event in 
cancers, a change parallel with that in tuberculous deposits, and a 
necessary precedent of ulceration; while others, recoiling from 
the error of this belief, have written of the softening of cancers as 
a rare and unimportant accident. The truth is about midway 
between these extremes. There is no probability that (as some 
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have supposed) the hard scirrhous cancers ever become medullary 
by any process of softening ; a softened cancer is very different from 
a soft one. There is no natural tendency in cancers to become 
soft in their later stages: those of the oldest date commonly re- 
tain, if they do not increase, their original consistence, Neither 
is softening a necessary precursor of the ulceration of cancers. But 
any scirrhous or other cancer may be softened by degeneration, or, 
more effectually and extensively, by inflammation of its substance. 
The fatty degenerations of which I have just been speaking are usu- 
ally attended with a softening ; but the altered substance becomes 
drier and more greasy than before; it does not appear, in any de- 
gree, liquefied (p. 599,). That which is generally understood as 
softening of cancer is, so far as I have seen, a more acute process, 
and the result of inflammation of its substance, One may see it 
very well in the exposed protruding growths of medullary cancers 
(p. 672); or in those parts of them which lie just beneath in- 
flamed portions of the integuments. Sometimes, also, within scir- 
rhous cancers that have rapidly enlarged, with heat and pain, and 
redness of the superjacent skin, one finds large portions liquid, or 
else very soft, as it were rotten, shreddy, and infiltrated with pale, 
yellow, serous or puriform fluid. Sometimes such softening has 
distinct appearance of suppuration in the centre of the cancer; 
but these cases (which have suggested the terms cancerous suppu- 
ration or abscess) are, I think, most frequent in the secondary 
epithelial and medullary cancerous affections of lymphatic glands 
(pp. 674, 704). 

If, as I believe, these softenings of cancer are the results of in- 
filammation, they correspond with the softenings produced by the 
same disease in natural parts (p. 300); they are the results of such 
defective nutrition as always ensues in the proper textures of an 
inflamed part; and when pus is diffused in the softened cancer- 
substance, the process may be compared with ordinary purulent 
infiltration, which is always attended with loss of consistence in 
the affected part. With this view the microscopic characters of 
the softened cancers agree. 

Such softening as this, taking place within a cancer, generally 
leads to ulceration, and to the discharge of the liquefied and dege- 
nerate materials, with whatever of serum, or pus, or blood may 
have been mingled with them. This discharge is essentially 
similar to the opening of an abscess; but it is less regular, anc 
the ulceration is quickly more destructive, and exposes widely ' 
cancerous walls of the evacuated cavity, 
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I have already described both this and the other forms of ulcer- 
ation that may ensue in cancers (pp. 622, 669, 694). They are all, 
like the degenerations, essentially local processes, and not indicative 
of any peculiar advance or transformation of the cancerous diathesis. 
Ulceration is, indeed, a feature of the later progress of cancer, and 
it is most likely to occur in those whose health is most enfeebled ; 
it is, therefore, often eoincident with an exceeding intensity of con- 
stitutional disease ; but it is not the consequence of such intensity. 
The amount of constitutional disease is indicated by the growth, or by 
the multiplication, of cancers rather than by anything which, like 
ulceration, implies imperfect maintenance of their structures; and 
80 we commonly see one part of a cancer growing rapidly, while an- 
other is being destroyed by ulceration, or many growing while one 
is ulcerating. Now the growth is, generally, the measure of the 
force of the constitutional disease ; the ulceration is the measure 
of the local defect of nutrition: and in these instances we may 
watch, at once, both the progressive and the retrogressive pheno- 
mena of the life of the cancer. 

While dwelling on the constitutional origin of cancerous growths, 
I must not forget their constitutional effects—the changes in the 
blood and other parts which are their consequences. 

I said that a cancer adds a new element of disease to those that 
were already in progress. And this may be said of it in consider- 
ation both of its own life, and of the influence which its growth 
and changes have upon the whole economy. If we assume a con- 
stant process of nutrition in cancers, it cannot but be that the blood 
will be affected both by what they take from it, and by what it 
derives from them in the process of nutritive absorption. This 
latter source of change of the blood has been too little considered, 
—the former, perhaps, too much ; for the quantity of good nutrient 
material abstracted from the blood, in the growth of a cancer, 
is probably very trivial, whereas what returns to the blood is 
almost necessarily a morbid substance. It may be incapable of 
development into cancer, but, unless it can be at once eliminated, 
it must injuriously affect the blood. What change it works we 
cannot tell; nor can we tell more of the later changes produced 
‘when complete cancerous material is absorbed into the blood, or 
when secondary cancers multiply in important organs, hindering 
their functions; or when ulceration ensues with pain, hemorrhage, 
discharge, and hectic, and all the various signs of ruined health, 
When these things are added to the still increasing cancerous 
condition of the blood, and when all, with mutual influence, are in 


SOFTENING AND ULCERATION OF CANCERS. 609 


progress, they make a state so complex that analysis seems impos- 
sible, and so various that no single or general description can be 
true. The general result is what is commonly called the cancerous 
cachexia; but (as I have said before) it should be called the 
secondary cachexia, to distinguish it from the primary, which may, 
though it rarely does, precede the formation of a cancerous growth, 
or, in its independent increase, may far exceed the probable con- 
sequences of the local disease (pp. 628, 675).* 

The constituents of the secondary cancerous cachexia, I say, 
are too numerous and complicated for analysis; still we must 
always recognise, in the later stages of the disease, the double 
source of the morbid phenomena; namely, the progressive constitu- 
tional disease, and the effects, direct or indirect, of the local disease. 
How nearly independent the former is of the latter is proved by 
the results of removing the local disease. The secondary cachexia 
and many of its components may be, for a time, decreased ; pain and 
discharge, and all the local accidents of the disease, may cease : 
but the average lengthening of life is not great (pp. 632, 677, 725). 
The fact proves, not only that the progress of the peculiar consti- 
tutional part of the disease is nearly independent of the local part, 
but, also, that the constitutional part generally contributes most 
to the fatal issue. However, in this, as well as in the times and 
manners of dying, and the times of recurrence after removal of 
the first’ growths, the differences in the several forms of cancer 
are such as should not be put out of sight by a general or summary 
description: death is the common, and almost constant end of 
all, but its circumstances should be studied separately in each, 


In conclusion, let me add a few words respecting the nosological 
relations of the several forms of cancer to one another and to other 


Here, as everywhere in pathology, it is difficult to keep the just 
mean of classification; to avoid, on the one side, confusion; on 
the other, too rigid circumscription. The many features of re- 
semblance in all the forms of cancer, and the large general history 
which may be truly written of them, might lead us to merge all 
minor distinctions, and speak as of a single and uniform disease ; 
but it would be easy to show that, if in this view we write of 
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the general symptoms, progress, and diagnosis of cancer, or of 
the history of cancers in any single organ, we write vaguely, and 
are obliged to omit many points of importance, for fear of con- 
tradictions. If, on the other hand, we look at contrasts rather 
than likenesses, we might be induced to separate some forms, as 
the epithelial and colloid, from the name of cancer, and to believe 
that the remaining forms have no affinity with any other disease. 
I suspect that the errors of such extremes as these (in all no- 
sology, as well as in that of cancers) come from our attaching too 
much meaning to the terms that imply specific distinctions among 
diseases; from our proneness to think of them as if they meant 
the same as they do in zoology. Now, there is no real cor- 
respondence between the two sets of terms. A specific name, in 
zoology, usually implies that all to whom it is given have origin 
from acommon stock; certain characters fixed; and not change- 
able, beyond certain narrow limits, by variety of external cir- 
cumstances; and circumscription, i.e. intervals of difference 
between them and other species, which intervals are not filled-up 
by varieties or intermediate forms. Now in all pathology, there 
are, probably, no such species as these; and the terms implying 
the existence of genera, species, and varieties of disease, mean 
only that the products of diseases may be arranged, and the dis- 
eases themselves considered, in larger and smaller groups, accord- 
ing to the number and importance of the characters which they 
haveincommon. Such terms do not mean that the borders of each 
group of diseases are naturally circumscribed; they allow that the 
borders of each are confused with those of every adjacent group. 
With this meaning, I have adopted the terms used in the fore- 
going Lectures. The whole group of diseases included under the 
name (used like a generic name) of Cancer or Carcinoma are 
sufficiently distinguished by the concurrence in them of all the 
characters of malignant tumours enumerated on pages 378—383. 
But this group is not circumscribed; its borders are everywhere 
overlapped by those of diseases to which other names are given: 
there are no one or two characters pathognomonic of cancer and 
found in it exclusively. The foregoing Lectures have repeatedly 
illustrated this, especially in the accounts of the recurring pro- 
liferous cysts (p. 430), certain cartilaginous tumours (pp. 500, 515), 
some of the myeloid (pp. 530, 577) and mammary glandular 
(p. 555), the recurring fibroid and fibro-nucleated (pp. 578, 585), 
and the rodent ulcers (p. 708). At the same time, this want of 
definition in the assumed genus of Cancers has been exemplified, 
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it will be observed, chiefly by rare and exceptional cases; all the 
general facts collected in the Lectures have illustrated the suffi- 
ciency of the concurrent signs of cancer for a ground of general 
classification (see p. 384). 

Among the different forms of cancer, I have already said (p. 
730) that there appear to be unequal degrees of difference, which 
may be expressed by speaking of three forms—-namely, the scir- 
rhous, medullary, and epithelial—as species, and of the remainder 
as varieties, of cancer. All that has just been said of the want of 
circumscription for the so-called genus will, I need hardly say, 
be applicable to these smaller groups. But here is the chief 
point, at which, while avoiding too much precision, we must also 
guard against indifference; for, as it has been wisely said, truth 
is more likely to emerge from error than from confusion. The 
species and varieties of cancer, as of other diseases, do not corre- 
spond with those of living creatures; yet the differences of the 
groups thus named are inconsistent with the theory of a single 

“unchanging disease; and I believe the future study of the grounds 
of these differences will prove very fruitful both in knowledge 
and in practical utility. 

As yet we can only speculate upon them in questions. Do they 
imply so many essentially and originally different morbid mate- 
rials? or is there one material for cancer, one carcinogen, which, 
like an organic radical, may form different yet closely allied com~ 
pounds, in its combinations with the various substances provided 
by different bloods, or different parts? Is not this hypothesis 
more appropriate than the first for the less usual phenomena of 
transformation, such as I have described as occurring in the pro- 
greas, succession, and hereditary transmission of the cancerous 
constitution? Is it inconsistent with the gradual fusion of the 
characters of typical cancer in those of other diseases ? 
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LECTURE XXXVI. 
TUBERCLE. 


Ons often speaks of cancerous and other tubercles, meaning only 
small knots or knotted masses of the specified morbid growths; 
and of tubercular cutaneous eruptions, meaning small circum- 
scribed flattened elevations or thickenings of the cutis. But 
when ‘tubercles,’ without any specific designation, are spoken of, 
the word is always understood to refer to little masses of a 
peculiar product of disease, the type of which is found in the , 
lungs as the essential anatomical constituent of pulmonary con- 
sumption or phthisis. The same material as composes the pul- 
monary tubercles is found in many different forms and organs, 
and, wherever it occurs, is described as ‘tubercle,’ or ‘ tuberculous 
“matter ;’ and ‘tubercular disease,’ or ‘tuberculosis,’ is the usual 
designation of the specific diseases of which the essential feature 
is the production of this peculiar matter. 

Tubercle or tuberculous matter may be formed in distinct 
isolable masses, round which the adjacent tissues are extended. 
These, which are most frequent in the brain and, I believe, in the 
subcutaneous tissue, may be like tumaurs, except in that they are 
not vascular, and, probably, have no inherent capacity of increase. 
But the most frequent formations of tuberculous matter are in in- 
filtrations of the natural tissues, which infiltrations may be cir- 
cumécribed, having definite, though generally irregular, outlines, 
or diffuse, i.e. wide-spread and indefinite." 

In the lungs (to which, on account of its exceeding frequency, 
we are bound to look for its type) tuberculous matter appears, as 
Rokitansky says, in two chief varieties, or in forms combining, or 
intermediate between them. These are generally distinguished as 
the ‘grey’ and the ‘yellow’ tubercles; or the grey tuberculous 


* The name, tuberculous infiltration, is commonly given to this diffuse form alone; 
but in the miliary and other tubercles, even in the 1 the peculiar materials are 
equell infiltrated among the natural tissues; only, in these the infiltration occupies 5 

efined prea, 
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granulations, and the crude tubercles, It may also appear asa dif- 
fused tuberculous infiltration either alone, or, more frequently, asso- 
ciated with the preceding forms, or the changes consequent on them. 

The grey tubercles appear as masses about as large, on an 
average, as millet-seeds (whence their name of miliary tubercles), 
imbedded in the substance of the lungs. They are usually from 
a quarter of a line to a line in diameter; and when the lung is 
cut through, so that ita elastic tissue can recoil and subside, they 
appear slightly raised on its cut surface, and the finger may feel 
them as little firm resisting bodies set in the lungs. They look 
round or oval; but their borders are very irregular, with short 
outrunning processes. They are grey, semi-transparent, and mode- 
rately bright; or, sometimes, are very glistening, with a greenish 
grey ‘cat’s-eye’ tint. In the latter case, they may look like little 
vesicles; but they are always solid. They may be discreet, i.e. 
placed singly, and with distinct, though small, intervals in the 
lung, or collected in groups. They occupy and involve in their 
substance the tissues of the lung, and are so connected, that por- 
tions of these tissues always adhere to them when we try to sepa- 
rate them. They may be easily broken and crushed, and, when 
thus treated, they yield but little fluid. 

The yellow tubercles in the lungs have the same general forms 
and relations asthe preceding, but are commonly larger and less firm, 
and are more often grouped so closely that, by fusion, they make-up 
nearly uniform tubercular masses, half an inch or more in diameter. 
They are usually pale yellow, or yellowish-white, opaque, friable, 
dry, cheesy, smearing the surface on which they are crushed. 
Very often, their colour is varied with a smoky grey tint, partly 
due to intrinsic change, and partly derived from the pigment of 
the lung involved by them. 

It has been generally considered, and, indeed, still is by many 
pathologists, that the two varieties of pulmonary tubercle here 
described represent two stages of the same disease; the grey sub- 
stance being, after a time, changed into yellow. Rokitansky, 
however, holds that they are always different substances ; and that, 
though they may be found, side by side, in the same lung, or may 
be mingled even in the same tubercle, yet the transformation of 
the grey into the yellow substance never takes place. His names 
of ‘simple fibrinous’ applied to the grey tubercle, and ‘ croupo- 
fibrinous’ to the yellow, may imply that both the differences and 
the affinities between the two forms are comparable with those 
between the two chief varieties of inflammatory lymph (p..248, &c.). 
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The minute structures of both the varieties of tubercle are essen- 
tially similar; and their distinctive characters (in the state in 
which they appear to persist longest) are, the absence of blood- 
vessels (except of such as are involved in the deposit and not yet 
wasted), and the defectively developed or aborted state of the 
blastema and the corpuscles. 

The blastema, or basis-substance, of a tubercle appears, usually, 
in fragments or flakes of a moderately firm, clear, or dimly mole- 
cular substance, swelling and made clearer by acetic acid. It is 
most abundant in the grey tubercle, most molecular or dotted in 
the yellow. It has no filamentous appearance, no trace of develop- 
ing nuclei or fibres. 

The corpuscles held together by this substance, are (a) abundant 
minutest molecules, granules, and oil-particles of various but usu- 
ally small size; all these being extremely predominant in the 
yellow tubercle; (b) nuclei or cytoblasts, of various shapes and 
apparent structure, but all degenerate or defective; some glitter- 
ing, hard-edged, wrinkled, and withered; others granular; few or 
none with distinct nucleoli: (c) nucleated cells, similarly mis- 
shapen, withered, or granular; (d) certain compound cells de- 
scribed on the next page. 

Mingled with these, and varying according to the situation and 
circumstances of the tubercles, numerous other, but accidental, 
substances are often found: namely (a), the involving and disin- 
tegrating structures of the lung; membrane or elastic fibres, 
degenerate epithelial cells of the air-vesicles or minute bronchi: 
(6) various and usually degenerate products of inflammation from 
the adjacent parts, granule-cells and -masses, pus-cells, &c.: (c) 
molecules of calcareous matter, or of pigment, and crystals, espe- 
cially of cholestearine. 

Such are the ordinary constituents of pulmonary tubercle, and 
the shrivelled nuclei and imperfect cells, being usually the most 
abundant and distinct, are called tubercle-corpuscles. Similar 
materials are found composing the tuberculous matter in other 
parts. In the lungs, according to Virchow* and Schroeder van 
der Kolk,f their origin may, in an earlier stage, be traced in 
changes of the epithelial cells of the air-vesicles. 

The adjacent copies of the drawings by Schroeder van der Kolk 
may, with his description of them, suffice to explain the process. 


* Wirsburg Verhandlungen, i. 81. 
7 = Oorsprong en de Vorming van Tabercula Pulmonum: Noderlandsch 
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‘The margin of an air-vesicle, from which most of the tubercle- 
cells are removed, is shown at a a a; that of another adjacent. 


Fig. 116.# 





vesicle, nearly filled with tubercle-cells, at b b b; and that of a 
portion of a third vesicle, clear of tubercle-cells, at c. At d the 
still unaffected wall of the air-vesicle is shown covered with epi- 
thelial cells of various sizes, and containing nuclei, oil-drops, and 
granular matter. In the middle and at the end of the same 
vesicle are some cells of darker tint; they are no longer flat, but 
filled with some material, and thereby more or less swollen or spheri- 
cal; they are epithelial cells more or less distended with fluid, and 
detached, and, as the series of them shows, they constantly enlarge. 
In the next vesicle, 6, these cells have become much larger, and 
are closely adherent. It is observable that the largest cells com- 
monly lie in the middle of the cavity of the air-cell: the larger 
are mostly filled with many nuclei; in the smaller there is but one.’ 

‘It is thus evident, that these cells, which fill the air-vesicles 
and make up the tubercles, are nothing else than epithelial cells, 
which swell by imbibition of plastic matter, enlarge, and are de- 
tached from the wall of the air-vesicle. The cells which are placed 
in the middle of the vesicle are, thus, the oldest, i.e. the first 
removed from the walls, the longest exposed to the influence of 
the surrounding fluid, and therefore the largest.{ They are all 
filled with granular matter and minute oil-spherules, and in the 
larger an increase of nuclei has taken place.’ 


* ed, iy Very thin section of a portion of tuberculous lung, described in the 


et rn the College Mu No. 297, is the lung of pa asiemarbey Aorpar abt %, 
t 8 useum, 0. Aa e lung of @ enturong 
which sho parently very well, this progressive of tuberculous matter 

from the walls to the cunthen of the air-cells, 
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‘If tubercles be examined in a somewhat further advanced 
stage, when they show more tendency to softening, the larger 


Fira. 117.* cells just described are found in much less 
eae quantity, and in place of them the air-vesicle 
0.2 » is filled with smaller cells [and nuclei]. Among 
: ss ey these, however, some larger cells appear (as in 
OAs ce ay fig. 117, a), containing smaller cells or nuclei, 


oe 
8 @ « which are completely like those that are free 
(bb); so that there can be no doubt but that, 
in this state, the larger corpuscles are dissolved or burst; and the 
smaller ones set free.’ These smaller cells and nuclei set free are 
what have been generally described as the tubercle corpuscles ; and, 
as I have already said, the tuberculous deposits, after the earliest 
periods of their formation, may appear to contain no other formed 
corpuscles besides them.t 
Now the most peculiar character of tuberculous matter which 
these descriptions illustrate, is its early degeneration, its abortive~ 
ness; it is shown as a material which, after proceeding for a little 
way in the acquirement of organic structure, then stops in its 
course, recedes, and degenerates. This is evident, at once, in the 
shrivelled or granular structure of the set-free nuclei and cells ; 
and the later changes are still further degenerative; all prove 
tuberculous matter to be not only very lowly developed, but gene- 
rally incapable of development. 


* Fig. 117. Tubercle-corpuscles: magnified 420 times and described in the text. 
Copied from Schroeder van der Kolk. 

In an elaborate paper in the Br. & For. Med. Chi. Rev., April 1856, On the 
Development of Tubercle, Dr. C. R. Hall states that the formation of tubercle in the 
lungs 1s accompanied and preceded by fatty degeneration of many of the epithelium 
cells of the air-vesicles. He looks upon the large, many nucleated cells as modified 
epithelium cells, but does not, as Van der Kolk seems to do, limit them to the central 
parts of the cavities of the sir-cells. He states that they may be found of the largest 
size and containing their largest number of nuclei, while closely adherent to the wall 
of the air-vesicle. Neither does he consider that the free tubercle corpuscles are 
solely derived from the nuclei of the large cells, set free by the bursting of the walls, 
but that the proper tubercle corpuscles are mostly formed in and from the plasma 
exuded into the air-vesicles. Virchow, however, in conformity with his views that 
the corpuscles of pus and cancer are developed from the pre-existing cells and nuclei 
of the textures, has, by carrying out the same methods of investigation, traced the 
development of tubercle corpuscles to haven: changes in the corpuscles of the 
connective-tissue of the part in which the tubercle arises, (Cell. Path. Lecture XX.) 
Forster also has illustrated in his Atlas (Taf. xxxvi. fig. 1) the development of tubercle 
from the connective-tissue corpuscles in pulmonary tu osis, 

In a recent paper in Virchow’s Archiv (xxiv. p. 571), Rindfleisch has traced the 
mode of formation of the cells of miliary tubercle in a case of acute hy: halus. 
He found the various ramifications of the arteries of the pia mater with 
numerous millet-seed like granules, and he traced the development of the cells, of 
which these gtatules were composed, from the nuclei of the external coat of the arteries 
to which they were.connected. 

{ An exception to this statement must be made, for certain cases, in which-one part 
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These later changes may be again illustrated by the examples 
of pulmonary tubercle, and, according to Rokitansky, may, like 
the differences of the original deposits, be compared with the 
degeneration of the fibrinous and corpuscular or croupous varie- 
ties of inflammatory lymph (pp. 279, 283). 

(a) The withering (obsolescence, or Verhornung of Rokitansky) 
is the peculiar degeneration of the grey tubercle in the lungs. 
It loses, herein, its lustre, becomes dry, dense, and hard, and 
shrivels into a shapeless, or indistinctly fibrous, little mass. The 
change is sometimes associated with a calcareous degeneration of 
the tubercles, and often with corresponding changes in the part of 
the lung in which they are imbedded, and which becomes dry, 
shrivelled, and dark with pigment. 

(6) The calcification, or calcareous degeneration, occurs in the 
yellow, and in the mixed, varieties of the tuberculous matter. 
When achieved, it may be taken as an indication, like the withering 
of the grey form, that the tubercles are not longer subject to 
change; that they are, generally, obsolete, and without influence 
on the tissues round them. It may occur both in recent yellow 
tubercles, and in such as are already softened; it is exactly com-. 
parable with the calcareous degeneration of inflammatory lymph 
and pus, and is usually associated with withering and pigmental 
degeneration of the surrounding substance of the lung. 

(c) The softening or liquefaction of tuberculous matter is, also, 
observed only in the yellow and mixed varieties. Though more 
studied in tubercle than in any other morbid product, it is not 
peculiar to it, but is probably analogous with many other liquefac- 
tive degenerations, and may bein all points compared with that of 
inflammatory lymph (p. 280). It constitutes the so-called tuber- 
culous suppuration, and precedes the formation of tuberculous 
ulcers and cavities. 

The process of softening usually commences at or near the 
centre of the tuberculous mass; in the part of it which, we may 
believe, being most remote from blood, is least able to maintain 
itself in even such low development as it may have reached. The 


of what seems to be an uniform material is developed into, or towards, false mem- 
brane, and another part passes through the degenerative sof tubercle. Such an 
event may be seen, according to Rokitansky (vol. i. B 409), in the tuberculous disease 
of the peritoneum and other serous membranes. hroeder van der Kolk representa 
(as in fig. 116 5) filaments of rudimental new-formed tissue, which, he says, are some-. 
times found among the cells of pulmonary tubercle. In tuberculous peritonitis, the 
portion of material developed into false membrane may become vascular, und may 
make a seeming, though not a real, exception to the rule of the nonvascularity of 
tuberculous mat*er. 
3G 
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central softening is that which is spontaneous and normal in a 
tubercle: it may be regarded as a natural degeneration of the 
morbid substance; but any collection of tuberculous matter may 
also be softened, at its periphery, by the mingling of liquid products 
of inflammation in the adjacent tissues. The two processes of 
softening may appear similar, and may coincide, but they are 
essentially distinct: one is spontaneous, the other accidental; in 
the one the liquid material is the very substance of the tubercle, 
in the other it is derived from without. 

In the proper softening of a tubercle one sees its central part 
become, first, soft, so that, when cut across, it looks cracked and 
crumbling, and may be pressed away from the surrounding firmer 
part, leaving a little central cavity. In further stage of the degene- 
ration, it becomes liquid, like thin pus, with flakes or grumous 
particles in a pale yellowish turbid fluid; and as the change makes 
progress, the whole tuberculous mass may be reduced to the same 
liquid state.* 

The liquefied tuberculous matter consists of the lowest of the 
corpuscular materials already enumerated (p. 814); but they float 
now in a liquid containing more abundant molecules and particles 
of oily and calcareous matter. The usual sequence of the lique- 
faction is the discharge of the liquid, by ulceration of the tissues 
enclosing it; but if the liquid be retained, it may undergo further 
changes, which may be compared with those of the retained con- 
tents of chronic abscesses (p. 295). The chief are, that its fluid 
parts are gradually absorbed, and its fatty and calcareous matters 
increase, till it becomes a dry, greasy, crumbling, or gradually 
hardening, mortar-like concretion. 

The discharge of a quantity of liquefied tuberculous matter, by 
ulceration through an adjacent bronchus, or through the integu- 
ments of a subcutaneous tuberculous lymphatic gland (for example), 
leaves a cavity, vomica, or abscess; when the discharge takes place 
from single small tubercles, such as form beneath the surface of 
the mucous membrane of the intestinal canal, an ulcer remains; 
and these are, severally, sufficiently peculiar in their characters to 
be known as the tuberculous cavity, and tuberculous ulcer. 

The ulceration effecting the discharge is usually the consequence 
of inflammation in the tissues over the tuberculous matter, and 
resembles that for the discharge of common pus. By similar 
inflammatory ulceration of its boundaries, the tuberculous cavity 


. * Such may be seen better, I think, in the tubereies in the spleen than in 
those in any other part: Mus, St. Bartholomew's, Ser. ~y * 
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os ulcer may be enlarged; but more generally, and more normally, 
its enlargement is due to the formation and discharge of fresh 
tuberculous deposits adjacent to it. This may be best seen in 
tuberculous ulcers of the intestines; but the same process occurs 
at the cavities in such parts as the lungs and lymphatic glands. 
At the borders and bases of the cavity or ulcer one may often find 
small secondary tubercles, which, following the same course as the 
primary, liquefy, and are discharged into the cavity, or on the 
surface of the ulcer, which they thus increase by adding their 
cavities to it. Other tubercles, again, may succeed to these, and 
pass through the same changes; and when many cavities and 
ulcers are thus simultaneously enlarging, they come into collision, 
and two or more are fused into one of sometimes vast dimensions. 

In these changes, the tissues involved in the tuberculous deposits 
(whether primary or later) soften, and are disintegrated and dis- 
charged with them. There is thus, always, a loss of substance in 
the affected part, co-extensive with the tuberculous cavity. But, 
the bordering tissues, if not tuberculous, may be infiltrated with 
organizable inflammatory lymph, which, in its development, may 
form a tough boundary to the cavity or ulcer, and, if fresh tuber- 
culous matter be not deposited in it, may lead to complete 
healing. 


Before illustrating the foregoing general account of tuberculous 
matter, and of its principal changes, by some of the instances which 
are chiefly interesting in surgical pathology, it may be well to 
speak of some affections which have an apparent or real affinity 
with it. 

Degenerative changes, similar to those which ensue in the lowly 
developed materials of tubercle, may produce a similar appearance 
in other materials ;—especially in those which consist of cells, or 
rudiments of cells. Thus, it is common to find, in medullary 
cancers, and more rarely in others, portions of yellow, half-dry, 
crumbling, and cheesy substance, so like tubercle that, with the 
naked eye, they can hardly be distinguished from it. “The cancers 
in which they occur have been described as mixtures of cancerous 
and tuberculous matters; but the microscope finds that the tuber- 
culoid, or, as M. Lebert calls it, the phymatoid, material in them 
consists of cancer-corpuscles withered, with fatty and calcareous 
degeneration, and mingled with molecular and granular matter. 
By similar degeneration, material like tubercle may be found 
in cartilaginous, radjgpental fibro-cellular, and probably other, 

; 3a2 
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tumours. In all these instances, the microscope may usually ensyre 
a just diagnosis, and may prove that the tuberculous appearance is 
only due to a withering and a fatty degeneration of materials that 
have nothing but their degeneration in common with true tuber- 
culous matter.* 

Greater difficulty of diagnosis exists when, through similar de- 
generation, inflammatory lymph assumes the appearance of tuber- 
culous matter. It does so, sometimes, in chronic inflammation, or, 
when acute inflammation has subsided, in lymphatic glands, in the 
testicle, and, I believe, in some other parts. So, too, if the pus of 
chronic abscesses cr other suppurations is not discharged, it may 
gradually dry; and as its corpuscles wither, with fatty and cal-~- 
careous degeneration, it may assume an appearance very like that 
of tuberculous matter. And, in all these cases, the resemblance 
may extend equally to the microscopic characters; so that there 
are, I believe, no signs by which degenerate lymph or pus may be, 
in all cases, distinguished from ordinary tuberculous matter. 
When, as in the cases cited on page 284, the lymph-cells have 
been developed and elongated before their degeneration, they may 
be known from any corpuscles of tubercle; and the many-nucleated 
cells in tuberculous disease may be distinguished from the ordinary 
products of inflammation; but neither of these forms may exist, 
and then I believe that a distinction of degenerate lymph from 
tubercle may be impossible. Certainly, it is often very difficult to 
say whether the yellow, dry, and cheesy material, found in chronic 
enlargements or suppurations of lymphatic glands, should be 
regarded as tuberculous matter, or as withered and degenerate 
lymph or pus produced by inflammation. The same difficulty may 
exist in the similar affections of the testicles; but in these, more 
than in the case of the lymphatic glands, we may be extremely 
doubtful of any material being really tuberculous, if it be found 
in them alone, and not at the same time in other parts of the 
genital apparatus, or in the lungs. Similar difficulties may exist 
in the diagnosis between tubercle and some instances of chronic 
pneumonia.f 

Thus, then, there are not a few cases in which materials like 
ii OF tueee Canee tac txbetiboee maateunericaa’ cr chereuliton! col Weal 
course, misunderstood, as if he had implied that every material may become tuber- 
culous matter. He suggests, now, that the ch by which so many essentially 
different things may become ‘ peg should be called ‘the cheesy metamorphosis.’ 

+ Virchow written fully on this point; and # clear statement of his and others’ 


inions, respecting the different forms of pulmo phthisis, is given by Dr. Jenner 
iF the Br. and For. Med. Chir. Review, Jan. 1363, > a i y 
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those of tubercles are found as results of diseases that are not 
tuberculous; i.e. that are neither coincident with, nor according to 
the type of, tuberculous disease in the lungs. And the difficulty 
hence arising is increased by this: that both tuberculous products, 
and the varieties of degenerate and withered lymph and pus, are 
especially frequent among persons of the ‘ scrofulous’ or ‘strumous’ 
constitution; so that the degenerate lymph and pus are often 
described as ‘scrofulous matter;’ and ‘scrofula’ and ‘tuberculous 
disease’ are often regarded as the same disease. 

It is, I fear, impossible to clear the confusion arising from the 
interchanging uses of these terms, or to define exactly the cases 
to which they should severally be applied; but where definition of 
terms is impossible, the next best thing is an understanding of their 
meaning according to general usage. ‘Scrofula,’ or ‘struma,’ then, 
is generally understood as a state of constitution distinguished, in 
some measure, by peculiarities of appearance even during health, 
but much more by peculiar liability to certain diseases, including 
pulmonary phthisis, The chief of these ‘scrofulous’ diseases are 
various swellings of lymphatic glands, arising from causes which 
would be inadequate to produce them in ordinary healthy persons. 
The swellings are due, sometimes, to mere enlargement, as from an 
increase of natural structure; sometimes to chronic inflammation ; 
sometimes to more acute inflammation, or abscess; sometimes to 
tuberculous disease of the glands. But, besides these, it is usual 
to reckon as ‘scrofulous’ affections certain chronic inflammations 
of joints ; slowly progressive ‘ carious’ ulcerations of bones; chronic 
and frequent ulcers of the cornea; ophthalmia attended with 
extreme intolerance of light, but with little if any of the ordinary 
consequences ofinflammation; frequent chronic abscesses; pustular 
cutaneous eruptions frequently appearing upon slight affection of 
the health or local irritation; habitual swelling and catarrh of 
the mucous membrane of the nose; habitual swellings of the upper- 
lip. 

Now these, and many more diseases of the like kinds, are, 
amongst us, both in medical and in general language, called 
scrofulous, or strumous; but, though many of them are often 
coincident, yet it is very difficult to say what all have in common, 
so as to justify their common appellation. Certainly they are not 
all tuberculous diseases. Little more can be said of them than 
that, as contrasted with other diseases of the same forms and parts, 
the scrofulous diseases are usually distinguished by mildness and 
tenacity of symptoms: they arise from apparently trivial local 
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causes, and produce, in proportion to their duration, slight effects : 
they are frequent, but not active. The general state on which they 
depend may be produced by defective food, with ill ventilation, 
dampness, darkness, and other depressing influences: and this 
general state of constitution, whether natural or artificially gene- 
rated, is fairly expressed by such terms as ‘ delicacy of constitution,’ 
‘general debility,’ ‘defective vital power,’ ‘irritability without 
strength.’ Such terms, however, do not explain the state that they 
express, for they all assume that there are, in human bodies, 
different degrees of vital power, independent of differences of 
material; which is at least not proved. 

Such is the vagueness of ‘scrofula,’ and of the terms derived 
from it, as commonly used in this country. They include some 
diseases which are, and many which are not, distinguished by the 
production of tuberculous matter. It has been proposed, but I 
doubt whether it be practicable, to make ‘scrofulous’ and ‘ tuber- 
culous’ commensurate terms: as at present generally employed, 
the former has a much larger import than the latter. The rela- 
tion between the two is, that the ‘scrofulous’ constitution implies 
a peculiar liability to the tuberculous diseases; and that they often 
co-exist. Their differences are evident in that many instances of 
scrofula (in the ordinary meaning of the word) exist with intense 
and long-continued disease, but without tuberculous deposit; that 
as many instances of tuberculous disease may be found without 
any of the non-tuberculous affections of scrofula, that, as Mr. 
Simon has proved, while the diseases of ‘ defective power’ may be 
experimentally produced in animals by insufficient nutriment and 
other debilitating influences, the tuberculous diseases are hardly 
artificially producible; that nearly all other diseases may co-exist 
with the scrofulous, but some are nearly incompatible with the 
tuberculous. : 

Now, whether we disuse, or still use in its vagueness, the term 
scrofula, we may make a group of the ‘ tuberculous’ diseases, de~ 
fined by the peculiar morbid product, of which I have described the 
chief characters. Only, at present, we must be content, I believe, 
to be sometimes in doubt whether the substance found in lymphatic 
glands, and commonly known as scrofulous matter, be truly tuber- 
culous matter, or degenerate lymph or pus. 


The Lympxatio GuANpDs, among the parts specially studied in 
surgical pathology, hold the first place in liability to tuber- 
culous disease. In children, they are, even more often than the 
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lungs, primarily affected ; in adults, they are next to the lungs in 
the order of frequency; and in all ages, whatever part becomes 
tuberculous, the lymphatic glands in relation with it are apt to be 
similarly affected. 

The glands most often primarily tuberculous are the bronchial, 
mesenteric, cervical, and lumbar. Their state, previous to the 
tubercular formation, may seem healthy; or they may be simply 
enlarged; or signs of inflammation may precede and accompany 
the deposit. Rokitansky says that, in some cases, the tuberculous 
matter, as in the grey pulmonary tubercles, appears in small 
round masses of greyish substance. But its far more frequent 
appearance in the glands is, like the yellow, pulmonary tubercu- 
lous matter, in the form of roundish or irregular deposits of 
yellowish, opaque, half-dry, cheesy, crumbling substance. Such 
deposits are infiltrated among the proper textures of the glands. 
At first discrete, and contrasting strongly, both in substance and 
in colour, with the unaffected portions of the gland, they gradually 
increase, till they may completely displace the natural structure, 
with its blood-vessels, or leave only a thin outer layer of it 
enclosing the yellow mass which they form. By the increase of 
the tuberculous matter, as well as by the swelling of their proper 
textures, the glands are usually enlarged; they may acquire even 
an enormous volume, and, when whole series of them are affected, 
may construct great lobed and nodular swellings. In all cases, 
however, the several glands maintain a kind. of independence; so 
that one may enlarge while others diminish, and one or more may 
inflame or suppurate; while, in others, the tuberculous matter 
remains stationary, or retrogrades. 

The minute structures in tubercle of the lymphatic glands are 
essentially similar to those described from examples in the lungs: 
and Virchow* has found that, in the first stage of the process, there 
is an endogenous increase of nuclei within the elementary struc~ 
tures, similar to that which I have described after Schroeder van 
der Kolk. The same softening and liquefaction, also, as in the 
lungs, is prone to ensue in the lymphatic glands. 

The softening is usually central, and thence éxtending may 
affect the whole morbid substance. The result of the change is 
not a homogeneous liquid; but, rather, a mixture of thin, turbid, 
yellowish-white liquid, and portions of soft curd-like, cheesy sub- 
stance, like fragments of tubercle softened by imbibed fluid. To 
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* Wireburg Verhandlungen, i, 84. 
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these are commonly added the liquid products of the inflammation 
of whatever remains of the gland-substance, or its capsule, and 
the surrounding parts. The mixture constitutes the tuberculous, 
or, as it is generally called, scrofulous pus, of which the chief 
characters, as distinguished from those of ordinary inflammatory 
pus, are, that it has an abundant thin, yellowish, and slightly 
turbid liquid, with white, curdy flakes that quickly subside when 
it is left at rest. 

The liquefaction of the tuberculous matter in the glands usually 
leads to its discharge; and this is effected, in the case of the 
cervical and other similarly placed glands, by ulceration, which 
differs from that for the opening of common abscesses, chiefly, in 
being slower, and attended with less vivid and less concentrated 
inflammation. There is, therefore, less disposition to pownt: the 
skin is, proportionally, more widely undermined, more extensively 
thinned. Thus gradually, by thinning and inflammation, deprived 
of blood, the inflamed skin over the tuberculous gland whose 
contents are liquefied, may perish, and form a dry parchment-like 
slough, very slowly to be detached. More commonly, however, 
one or more small ulcerated apertures form in the skin, and let 
out the fluid. If the undermined skin be freely cut, its loose 
edges are apt to ulcerate widely; if it be only punctured and 
allowed to subside gradually, it usually contracts and recovers its 
healthy state. 

The cavity left by the discharge of the liquefied tuberculous 
matter, and of the fluids mingled with it, may heal up like that of 
an ordinary abscess; but it does so slowly, and often imperfectly, 
enclosing portions of tuberculous matter, which soften at some 
later, and often at some distant, period, and lead to a renewal of 
the process for discharge. However, such retained portions of 
tubercle, or even the whole of what has been formed, and perhaps 
liquefied, in a lymphatic gland, instead of being discharged, may 
degenerate further, and be absorbed; or may wither and dry-up 
into a fatty and calcareous concretion. Such chalky masses, even 
of large size, are frequently found in bronchial and mesenteric 
glands that have been seats of tuberculous disease in childhood ; 
and similar material, but usually in small fragments, is often dis- 
charged from healing tuberculous abscesses in the neck. 

Whether by healing after discharge, or by calcification of the 
retained tuberculous matter, the recovery from the primary tuber- 
culous disease of the lymphatic glands is often complete and 
permanent. The original substatice of the gland may be wholly 
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destroyed ; or portions of it may remain indurated and fixed closely 
to the scar or the calcareous concretion. 

Iam not aware that tubercle is ever seen, primarily, in lym- 
phatic vessels; but it may be often traced in those of the intestines 
and mesentery that are in relation with tuberculous ulcers involving 
the muscular and subperitoneal tissues. 


I am not aware that tubercular deposits have been proved to be 
the origin of the so-called scrofulous ulcers of the integument; but 
that they are so is highly probable, seeing that such ulcers some~ 
times supervene at the openings for discharge of liquefied tubercle 
from lymphatic glands, and that, in many characters, they re-~ 
markably resemble the tuberculous ulcers of the mucous membrane 
of the intestines. 

The ulcers for which we may suspect a truly tuberculous origin 
are most frequent in the neck, at the sides of the face, at the upper 
part of the chest, and on the arms. They are sometimes preceded 
by the formation of one or more small oval masses of firm substance 
in the subcutaneous tissue: these, passing through the usual 
changes of suppurating tuberculous glands, discharge themselves ; 
and the ulceration extends from the aperture of discharge. But, 
more often, the ulcers commence in patches of skin which, with 
the subcutaneous tissue, have appeared for some days or weeks, 
inflamed, thickened, and slightly indurated. Central softening and 
liquefaction ensue in these; the cutis is gradually undermined, 
and then ulcerates, letting out a small quantity of thin, flaky, and 
turbid fluid, like that of liquefied tubercle. The ulcers thus formed 
have generally destroyed the thickness of the cutis. They are of 
various shapes; most often elongated oval, but sometimes round, 
or sinuous; more rarely annular, or crescentic; very rarely quite 
regular in shape. Their margins are usually (if they are not 
quickly extending) undermined, rounded, thickened and unequal. 
The skin upon and around their margins is pale rose-pink; or 
tends, according to the activity or torpor of the disease, towards 
florid redness, or a pale livid hue. Their bases are unequal, often 
nodular, or tuperculated, pale, with unequal or succulent granula-~ 
tions; they yield a thin, turbid, whey-like fluid, which may 
concrete in scabs, and sometimes irritates the parts on which it lies. 
They have no proneness to extend much in depth; neither do they 
extend widely, unless acute inflammation supervene at their bound~ 
aries; rather, their tendency is to remain long stationary, or partially 
healing’; or, while some are healing, others may be progressive. 
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The scar formed in the healing of these ulcers is peculiar, 
resembling that of the healed tuberculous ulcers of the mucous 
membrane of the intestines. Itis formed of very tough tissue, which 
remains long’ fixed to the subjacent structures, and of which the 
surface is generally coloured with vascular congestion, seen through 
the thin covering of new cuticle. But, chiefly, the surfaces of such 
scars are deeply seamed and wrinkled; or have prominent hard 
ridges that tend towards their centres, or across their axes. The 
cutis that surrounds the ulcers is very much contracted in the 
formation of the scars: and both in this respect, and the abundant 
tough tissue constructing them, they may be likened to the scars 
following burns. 


Among the Bones, tuberculous disease affects most frequently 
those of spongy cancellous tissue; such as the tarsal and carpal, 
the vertebra, the phalanges, and the expanded articular portions 
of larger bones, especially of the femur, tibia, humerus, and ulna. 
When it affects bones that are arranged in a group or series, it is 
usually found in many of them at once. Thus, several vertebrae, 
er several carpal or tarsal bones, are commonly at the same time 
tuberculous; yet not often so equally, but that one of them 
appears first and chiefly diseased; while, in those gradually more 
distant from it on either side, the tuberculous deposits are gradu- 
ally less abundant. In like manner, the parts of bones that act 
together in a joint are, usually, at the same time tuberculous. 

Rokitansky says that grey tuberculous matter may be found, 
about tuberculous suppurations in bone, in the form of granulations 
seated in the medullary membrane. The usual appearance is that 
of yellow, soft, cheesy deposits, or infiltrations of tubercle. The 
infiltration may be either circumscribed or diffuse: and, in these 
differences, generally corresponds with the similar varieties in the 
lungs; especially in that, usually, the circumscribed infiltrations 
take place with scarcely any signs of inflammatory disease, while 
the diffuse are preceded and accompanied by all the signs and 
effects of slowly progressive inflammation of the bone. 

In the circumscribed infiltrations, the tuberculous ynatter usually 
forms round, or oval masses, which are imbedded in cavities in the 
interior of the bones, At these cavities, several of which may 
exist near together, the normal textures of the bone appear to be 
disintegrated or absorbed, just as those of the lung are during the 
infiltration of the tuberculous matter among them. When the 
liquefaction of the tubercle takes place, a-similar imitation of the 
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formation of cavities in the lungs is noticeable. The usual thin’ 
puriform fluid is produced, and is often mixed with little fragments 
of bone. The bony cavity including it commonly becomes lined: 
by a thin, smooth, closely adherent membrane,—the product, 
apparently, of ordinary inflammation. Appearances are thus 
attained, especially in the bodies of vertebra, like those of nume- 
rous small chronic abscesses in bones: and similar cavities may he 
found between the bone and periosteum, when the tuberculous 
matter has been formed between them, or has included the surface 
of the bone in its infiltration. The liquid contents of the cavities 
may be discharged through narrow apertures in the walls of the 
bone, or other surrounding parts; but, commonly, a more diffuse 
inflammatory or tuberculous formation ensues, destroying both the 
walls of the cavities and their boundaries, 

The diffuse infiltration of tuberculous matter in bone may be 
the form assumed from the first, or it may supervene on the pre- 
ceding.* The deposits observe no definite shape: they fill the 
cancellous spaces in the bone, displacing the medulla, and either 
leaving the osseous tissue entire, or softening and disintegrating it, 
so that small fragments, or larger sequestra, appear mixed with the 
crumbling tubercle. The abundant deposit of tubercle, and the 
fullness of the vessels of the inflamed and softening bone, make the 
swelling in this form more considerable than in the preceding; yet 
it is rarely, if ever, great. The liquefaction is attended with larger 
and more destructive, though slow, ulceration of the bone; and is 
followed by discharge of the fluid together with products of inflam- 
mation, through many apertures, or from a widely ulcerated 
surface. The bone bounding such ulceration is, moreover, com- 
monly inflamed, if not tuberculous; and thus the ulceration may 
constantly make progress in depth and width, imitating the types 
of tuberculous ulceration already described, in that the destruction 
is of twofold character: due partly to secondary formations and 
liquefactions of tubercle, and partly to continued bordering in- 
flammation. 

The changes produced by circumscribed tuberculous deposits in 
bone are, comparatively, seldom seen; for the disease is of slow 
progress, and rarely leads to death, or amputation, before the 
more diffuse ulceration has supervened and destroyed its character- 
istic features. The diffuse disease is therefore that which has been 
most studied, and which has supplied most of the examples of 


* The two forms are illustrated in the College Museum, No. 864-5; and in that of 
St. Bartholomsw’s in Series L 37, 38, 39, 70, 108, &. - 
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‘scrofulous caries,’ ‘ Pott’s disease of the spine,’ ‘ Peedarthrocace,’ 
&e. Itis this, also, which is chiefly attended with suppurations, 
or, perhaps, tuberculous deposits, in the neighbourhood of the 
diseased bone. . 

The tuberculous diseases of bone are, comparatively, rarely 
healed. Mr. Stanley has well shown that the completely curable 
cases of ‘scrofulous’ disease in bone are those in which ‘the 
changes have not passed beyond those of simple inflammation :’ 
i, e., of such inflammation as commonly precedes the diffuse deposit 
of tubercle. When tubercle is deposited in bone, its usual course 
is, as in other parts, only degenerative: it may liquefy, or calcify: 
it is, probably, never organised or absorbed. Calcareous concre- 
tions, that had their origin in tuberculous matter, may be found 
imbedded in or upon bone, enclosed in indurated osseous or 
periosteal] tissue; but they are, I believe, extremely rare. Healing 
of tuberculous cavities and ulcers in bone is less rare. No new 
bone may be formed; but the membrane lining a cavity may 
become thick and tough: its contents may become denser and 
dryer; and the bone for a short distance around it may be hard- 
ened and solidified; and all the morbid process may cease. Or, 
the surface of an ulcer may gradually heal; compact hard bone 
forming on it, and combining with the thickened and scarred 
periosteum and superjacent tissues. Or, lastly, though rarely after 
tuberculous disease, when two ulcerated surfaces of bone come 
into contact, they may unite and coalesce: as in the anchylosis 
which may ensue after tuberculous ulceration of the articular por- 
tions of bones, or between vertebra, in some of the cases of tuber- 
culous disease of the spine, or among the bones of the carpus or 
tarsus. In all these instances, it may be generally observed that, 
as inflammation of the bone preceded and bordered the tuberculous 
deposits and ulcers, so, when healing ensues, the bone adjacent to 
the scar or cavity is hardened, pale yellowish white, less vascular 
than in health, and made heavier and more nearly solid by the 
thickening of its cancelli. 


The instances of tuberculous disease which have now been de- 
scribed may suffice, I hope, for all that I can have in view; namely, 
the illustration of the general characters of the disease and the 
principal facts on which to form an opinion concerning its nature 
and affinities. 

On first thought, there may seem little right to assume such a 
relation between tubercles and tumours as is implied by their 
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inclusion in this volume: yet the features of resemblance are not 
few or inconsiderable. The question, braadly stated, is, whether 
tuberculous diseases have nearest likeness to inflammitions, or to 
cancers.” It is a very difficult one to answer, for there are appa- 
rently good arguments on both sides. On the whole, I am disposed 
to think that the really tuberculous diseases are more, and in more 
significant things, like the cancerous than they are like any others. 
Therefore, I have spoken of them here, and have arranged the 
illustrations of them in a corresponding place in the College 
Museum. But I will now state both sides of the question. 

I. The likeness between the tuberculous diseases and the inflam- 
mations, with lymph products that are least capable of develop- 
ment, seems to be shown in these things :— 

(1.) The likeness between tubercle and such lymph products is 
often too great for diagnosis: they have been, and are, often con- 
founded ;f and the withered and degenerated nuclei and other 
particles of which tubercles are chiefly composed are, at least, as 
much like those of degenerate inflammatory lymph as they are like 
any other morbid prqducts. 

(2.) Inflammation, indicated by all its signs, is a common but 
not necessary precedent: and attendant of tuberculous deposit. It 
evidently exists in nearly all cases of the acute, and in many of 
the chronic, tuberculous affections of the glands, lungs, and other 
parts; and inflammatory lymph capable of complete development 
is sometimes mingled with tuberculous matter. 

* The observations of Virchow and Schroeder van der Kolk, respecting the forma- 
tion of tuberculous matter in epithelial cells and other natural tisane-elements, are not 
opposed to this mode of stating the question, It may be said that there are many 

inta of resemblance between tuberculous diseases and the degenerations of : 
but it would be a very far, and, I think, a very injudicious, extension of our ideas of 
degenerations, to include the process for the formation of tubercles among them. The 
differences between the tuberculous disease and all the natural processes of merely 
defective nutrition, separate it widely from all degenerations properly so called. The 
tuberculous material naturally degenerates ; but its production cannot be reasonably 
called a process of degeneration in any normal part. 

f The doctrine, now so rapidly gaining ground, that the corpuscles of inflam- 
matory lymph, and those of tubercle, take their rise from the pre-existing elements of 
the textures, and not in an exudation poured out from the blood (pages 287 and 816, 
notes), furnishes us with a not improbable explanation of the close resemblances 
which so often characterise these corpuscles, and which in so many instances obscure 
their diagnosis. For the textural c which precede, and i to a certain stage, 
accompany their formation, are, so far as our t means of o tion enable us 
to determine, the same. Then, after a certain stage, in all well-marked cases the 
resemblance between the processes ceases, and the corpuscles assume their specific 
characters, But if it should so happen that the influences which might tend to stamp 
them with specific forms are but slight, if the type of the disease be but faintly indi- 
cated, so that their development is impeded, then no true differentiation occurs, and 
the di is necessarily becomes di In such cases corpuscles may be found, 
of it may be hard to say whether they should be regarded as belonging to 
inflammatury lymph or to tubercle. 
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(3.) The degenerations of tuberculous matter are, in all essential 
points, parallel with those of inflammatory lymph; and so are 
the process& preceding and following the discharge of the liquefied 
product. : 

(4.) The same constitutional peculiarities (so far as they can be 
observed) precede and attend the tuberculous diseases and the so- 
called scrofulous inflammations which are not productive of tuber- 
culous deposits. 

Whether, therefore, we consider the local or the constitutional 
parts of the process, there may seem no boundary-line, no mark 
indicating essential dissimilarity between the tuberculous diseases 
and the inflammations producing lymph nearly incapable of devel- 
opment. The conclusion, therefore, might be, that the local disease 
is a specific inflammation, dependent ona peculiar diathesis or. con- 
stitution of the blood, and to be studied according to its analogies 
with gout, rheumatism, syphilis, and the constitutional affections 
that are manifested by locat inflammations. 

On the other side, it may be said—(1) that the likeness between 
tubercle and degenerated lymph is only thaf into which a large 
number of both normal and morbid products merge in similar de- 
generations; (2) that the coincidence of inflammation and tuber- 
culous deposit is accidental and inconstant, and that the mingling 
of the developing products of the one, with the degenerating 
material of the other, proves their essential difference; (3) that 
the same methods of degeneration, and of disposal of liquefied 
materials which are observed in tubercle and aplastic lymph, may 
be noticed in other products,—for instance, in cancerous and other 
growths with ill-developed structures; and (4) that the similarity 
of the constitutional states only justifies the expression, that ‘ scro- 
fulous’ persons are peculiarly liable to tuberculous, as well as to 
inactive inflammatory, diseases. 

II. The chief grounds for regarding tubercle and cancer as 
diseases of the same order are the following :— 

(1.) Tubercles sometimes appear as distinct masses, like tumours, 
in the brain, and in other instances of so-called encysted tubercle. 
And the dissimilarity between these and tumours, in that they 
neither grow by inherent power, nor are vascular, is only because 
their elementary structures abort, and very early become degen- 
erate; it is only the same dissimilarity as exists between a degen- 
erate, and a growing, mass of cancer. 

(2.) The general characters of malignant tumours, as deduced 
from cancers (p. 378), are also observed in tuberculous diseases: 
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mamely, the elementary tuberculous structures are heterologous; 
they are usually infiltrated, and, at length, exclude, and occupy 
the place of, the natural textures; they have a peculiar tendency 
to induce ulceration after softening; the walls of the ulcer are 
commonly occupied by tuberculous deposits like those which pre- 
ceded it, and, while thus occupied, have no disposition to heal; the 
tuberculous deposits apparently multiply in all the same manners 
as the cancerous do (compare p. 801 e. s.); and, whether in their 
extension or in their multiplication, there is scarcely an organ or 
tissue which they may not affect, though, like cancers, the primary 
tuberculous diseases have their ‘seats of election,’ and different 
seats at different periods of life. 

(3.) The tuberculous diathesis, the constitutional state which 
precedes the formation of tubercle, is scarcely producible by any 
external agencies, except climate; but it is frequently hereditary : 
and in both these respects it resembles the cancerous, and differs 
from the merely debilitated state in which the aplastic inflamma- 
tions occur. 

(4.) The cancerous and the tuberculous diathesis appear to be 
incompatible and mutually exclusive: the production of tubercles 
is extremely rare, but that of lowly organized inflammatory pro- 
ducts is frequent in cancerous patients. Such incompatibility im- 
plies that cancer and tubercle are equally and in the same sense, 
constitutional diseases; very different, yet of the same order in 
pathology. 

(5.) The tuberculous diathesis, like the cancerous, regularly in- 
creases, and is attended with cachexia, which is often dispropor- 
tionate to the local disease. It is true that tuberculous disease 
frequently ceases in a part, and allows its healing; yet, if we look 
to its enormous mortality as the index of its natural course, we 
must see in it a law of increase, like that exemplified with fewer 
exceptions in cancers. And such a law is not usually exemplified 
in the specific inflammatory diseases; for they generally tend to 
subside with lapse of time. 


If, now, I leave the reader to consider for himself the question 
that may thus be argued, I shall but fulfil a purpose kept in view 
in all the Lectures—the purpose, namely, of offering materials for 
thought upon subjects of which I have not knowledge. It will 
be within the same scope if I suggest a contemplation of the seem- 
ing opposition between the chief subjects of the earlier Lectures 


and the later. 


832 CONCLUSION. 


In all the affections considered in the earlier, we may trace 
purpose and design for the maintenance or recovery of the body’s 
health. The strengthening against resistance, the reaction after 
injury, the turbid activity of repair, the collection and removal of 
inflammatory products, the casting of sloughs, the discharge of 
morbid materials from the blood,—all these are examples of the 
manifold good designs of disease; and they evince such strength 
and width of adaptation to the emergencies of life, that we might 
think the body -was designed never to succumb before the due 
time of its natural decay. 

But in the diseases considered in this Lecture, and in those on 
tumours, we trace no fulfilment of design for the well-being of 
the body: they seem all purposeless or hurtful: and if our 
thoughts concerning purpose were bounded by this life, or were 
only lighted by the rays of an intellectual hope, we could not 
discover the signs of beneficence in violences against nature, or in 
early deaths, such as I have here described. But, in these seem- 
ing oppositions, faith can trace the Divine purposes, consistent 
and continuous, stretching far beyond the horizon of this life; and, 
among the certainties of the future, can see fulfilled the intention 
of the discipline of sufferings, that only death might mitigate. 
And if we cannot always tell what is designed, for themselves, in 
either the agony or the calm through which we see men pass from 
this world, and cannot guess why, for their own sakes, some are 
withdrawn in the very sunrise of their life, and others left to 
abide till night; yet, always, Gop’s purpose, for our own good, 
may be clearly read in the warning, that untimely deaths should 
make us timely wise. 
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ment of, 43; 1n inflammation, 238 ; white, 
on wounds, 151. 

Blood-scabs, 169. 

Blood-vessels, absorption of, 305 ; adapta- 
tion to atrophy, 89; atrophy of, 105; 
initiating inflammation, 327 ; of cancers, 
642,796 ; enclosed by cancers, 640, 6738; 
cancerous ulceration of, 696 ; contrac- 
tion on stimulus, 225 ; in granulations, 
164; enlarged in growing parts, 50; in 
inflamed parte, 220; formation of new, 
160, e. 8, 274; obstruction of: see 
Arteries ; office of, in nutrition, 28; re- 
lation to organization, 165; growth of, 
in tumours, 570; supplying tumours, 
444 ; in erectile tumours, 564. 

Boils, sloughs in, 345. 

Bone, abscess in, 803 ; absorption of, 191, 
304; aneurism of, 571; atrophy of, 87, 
100, e. 8; cancers of, 601, 609, 644, 739; 
cancerous ulceration of, 695 ; cartilaginous 
tumours on or in, 489, 503 ; degeneration 
of, 100, e. s.,810; fibrous tumours on or 
in, 484 ; granulations on, 140, 153, 154; 
hypertrophy of, 58; inflammation of, 
271; lengthening of, 62; myeloid tu- 
mours on or in, 520; in necrosis, 351; 
nutrition of, 27; seats of osteoid cancer, 
740; pus from, 315; serous cysts in, 
899, note; softening and expansion of, 
201 ; tabercle in, 826 ; ulceration of, 315, 
827; under. cancerous and other ulcers, 
388; formation of, in cartilaginous tu- 
mouré, 495, 497 ; in fatty tumours, 448 ; 
in neared gore 462; in ah 
tumonrs, 477 ; in Tomatory 
271; in labial glandular Gamieaie, S67 
in myeloid tumours, 521; in osseous 
tumours, 583, 545; in osteoid and me- 
dullary cancers, 515. 

Bowman, Mr., on healing of wounds in the 
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Brain, adaptation of skull to, 60, e. 8; 
atrophy of, 110 ; blood-vessels of, in red 
softening, 222; cysts in, with fat, hair, 
&c., 485; degeneration of minute vessels 
of, 108; effects of its diseases on the 
cord, 111; effects of exercise, &c., 5; 
penetration by ulcer, 383 ; sloughing of, 
- 3 softening of, 109 ; tubercle in the, 

Brain-like epithelial cancers, 687. 

Breast : cancer not affecting glandular 
tumours in the, 554; cancer of the, fol- 
lowing the excision of glandular tu- 
mours, 554; hard cancer of the: see 
Scirrhous Cancer; healing after removal 
of, 145; induration of, influenced by the 
mind, 30; irritable tumour of the, 470; 
eH fibrous tumour in the, 762 ; 
medullary cancer of, 657; myeloid tu- 
mour in the, 529; see also Mammaty 
Gland. 

Brodie, Sir B. C., on fatty outgrowths, 442, 
and tumours, 444 ; on mortification, 345, 
&c.; on serpent-poison, 364; on can- 
cerous tubercle, 709. 

Brood-cells in cancer, 698. 

Brow: cysts near the, 435. 

Brown-Sequard, M., on repair of spinal 
cord, 218; on nervous system in nutri- 
tion, 33. 

Bruch, Dr., case of cancer, 769 ; on mul- 
tiformity of cancer-structures, 490. 

Budd, Dr. W., on symmetrical diseases, 14. 

Burs, 405; with endogenous growths, 
416; under corns, 50, 65. 


ACHEXIA in cancer, 809, 
Calcareous deposits in fibrous tu- 
mours, 479. 

Calcareous degeneration, 72; of blood- 
vessels, 106; of lymph, 282, 285; of 
cancer, 805; of tubercle, 817, 828. 

Callus : see Repair of Fractures. 

Cancellous osseous tumours, 533. 

Cancer : general pathology [for special pa- 
thology, see the specific names, Scirrhous, 
&c.] Origin of cancer cells from pre-exist- 
ing tissue elements, 790, note; hypothesis, 
766; constitutional and specific disease, 
766; preceding conditions, 767 ; morbid 
material in the blood, 767; appropriate 
part, 767 ; necessity of their coincidence, 
767; and of considering it, 767; cases, 
769; nature of the cancerous blood, 771 ; 
cancerous particles in it, 771; chemistry, 
772; incompatibility, 772; method of 
its production, 778; by inheritance, 
778; modification therein, 775; inocu- 
lation, 777 ; favourable conditions of sex, 
777; age,.778; constitutional degene- 
racy, 779 ; climate, 780; mental distress, 
780; increase of cancerous diathesis, 
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781; m, 783; modification, 783; 
ile es Sg Apt locality, 783; 
most and least frequent seats, 783; allo- 
cation, 784; lability of. innocent tu- 
mours, 784; whence supposed, 785; ac- 
quired aptness, 786; congenital defect, 
786; disease, 787; injury, 787; rale 
thence derived, 788. 

Cancer-stractures, question of transforma- 
tion, 789 ; construction, 792; infiltration, 
792; changes in affected parts, 793; 
primary cell-forms, 798; diagnosis, 793; 
multiformity, 794; conformity with nor- 
mal types, 795; stroma, 796; blood- 
vessels, 797 ; chemistry, 797; life, 798; 
growth, 799; two ministrant conditions, 
799; localized cancer, 800 ; extension, 
800; in lymphatics, 800 ; multiplication, 
801; by contact, 802; on continuous 
surfaces, 802; in groups, 802; to distant 
parts, 802; by increasing diathesis, 803; 
by transference in blood, 803; degene- 
rations, 805; diseases, 806; softening, 
807; ulceration, 808 ; constitutional 
effects, 808; primary and secondary 
cachexia, 808; effects of removal, 809; 
nosology, 809 ; likeness of tubercle to, 830. 

Cancerous growths in cysts, 438; disease 
in erectile tumours, 574; and cartilagi- 
nous tumours mixed, 515; following the 
excision of mammary glandular tumours, 
555. 

——_—— ~ parents ; tumours inthe children 
of, 555. 

Cancroid, 681. 

—————- ulcer, 708; of the face, 608. 

Canton, Mr., on the arcus senilis, 111. 

Capillary vascular tumours, 563. 

Capsules, laminated, 700 ; investing tu- 
mours, 443. 

Carcinoma fasciculatam seu hyalinum, 731; 
fibrosum, 600, 618; reticulare, 588, 599: 
see Cancer. 

Carpenter, Dr., on epidemics, 484, 493, 
494; on the individual life of parts, 5, 
note ; on vital and physical forces, 45. 

Carter, Dr., on starch in the tissues, 79. 

Cartilage, repair of, 195; inflammation of, 
310; increase in inflammation, 273; ulce- 
ration of, 810, 319; in fibro-cellular ta- 
mours, 461. 

Cartilaginous tamours: general seats, 488; 
on or in bones, 489; constrnction, 489 ; 
texture, 489; microscopical structure, 
490; of basis, 491; cells, 492; of 
nuclei, 493; growth, 496; size, 496 ; 
ossification, 497; degeneration or defect, 
499; softening, 499; cysts, 500 ; case of 
extreme softness, 500; sloughing and 
suppuration, 502. Of the long bones, 

508 ; of the jaws, 505; of the skull and 

vertebra, 566 ; of the hands, 506; by 

the paretid and sub-maxillary glands, 
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510. General nature, 518; recurrence, 
513; extension along lymphatics, 514; 
hereditary, 515; conjunction with cancer, 
515; and with other tumours, 517. 

Castration, effects of, on antlers, &c., 22. 

Catalytic action of discharges, 318. 

Cauliflower excrescence of uterus, 707. 

Cavernous tumours, 560, 569. 

Cavities, tuberculous, 818, 824, 827. 

Cellulose, presence probable of in tissues,78. 

Centres of ossification, hypertrophy at, 60. 

Cerebriform cancer: see Medullary Cancer. 

Chancre, lymph in, 270. 

Channelling of blood-vessels, 163. 

Cheesy metamorphosis, 820. 

Chemical composition; relation to vital 
activity, 159. 

———-——— changes in granulations, 159. 

Chimney-sweep’s cancer, 718 ; and see 
Epithelial Cancer. 

Cholestearine in cysts, 401, 438. 

Cholesteatoma, 438. 

Chondroma, 488, note. 

Chorion, cystic disease of, 419. 

Choroid plexus, cystic disease of, 395. 

Chronic mammary tumour, 547. 

Cicatrices: see Scars, Cancer of, 711. 

Ciliated epithelium in cysts, $94, note. 

Clarke Lockhart, Mr., on atrophy of nerve- 
cells, 88; on connective tissue in spinal 
cord, 111. 

Climate ; relation to cancer, 780. 

Clitoris, cancerous cysts in the, 438; out- 

wth of, 452. 

Clivus, exostosis of, 534. 

Clot: see Blood-Clot. 

Coagulable lymph, 247: see Lymph. 

Cold, producing mortification, 343. 

Colloid cancer; primary seats of, 753; 
general characters, 754; manner and ex- 
tent of growth, 755; mingled, 755 ; 
minute structure, 756; analysis, 757; 
relations to other cancers, 759; general 
relations of cysts to cancers, 759 ; general 
history of, 761 ; likeness to cartilaginous 
tumours, 500. 

———— cysts, 410. 

Collonema, 449, note. 

Common disease, 353. 

Complemental nutrition, 17, e. 8; in dis- 
ease, 19, 

Compound cysts, 415. 

Concurrent development of or 

Conditions of nutrition: see 

Condyloma, 717. 

Congenital defects ; liability to disease, 
736, 786. 

: excesses; contrast with tumours, 

376, note. 

hypertrophy, 53. 7 

Congestion, active, 226, e. s.; meehanical, 
relation to inflammation, 828. 

Conglomerate tumour, 510, note. 


8, 23. 
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Conical clot, 208. 

Conjunctiva, inflamed after stimulus of 
retina, 237, 382. 

Connective-tissue corpuscles; their proba- 
ble use in nutrition, 28; development in 
new-formed skin, 214. 

Connective-tissue ; development of, 142, 
note; mucous form of, 449 ; structure of, 
142, note; tumour of, 449. 

Constitutional disease, 356, e. s.: see Speci- 
fic Diseases ; become local, 800; in can- 
cer, 767-809, 

Contraction of organized inflammatory 
products, 270. 

Cooke, Dr., case of recurring mammary 
proliferous cysts, 431. 

Cooper, Sir A. P., on chronic mammary 
tumours, 548; on irritable tumours of 
the breast, 470. 

Coote, Mr., on vascular tumours, 567, 573. 

Cord, spinal, consequences of injury, 31, 
82; atrophy of, 111. 

Cornea, fatty degeneration of, 111; effects 
on inflammation of, 111; ulceration of, 30. 

Corns, 65 ; bursa under, 50, 

Corps fibreux, 472. 

—~- innominé, 412. 

Corpuscular lymph, 248 : see Lymph. 

Corrosive properties of discharges, 317, 

Cowperian cysts, 406. 

Cranium : see Skull. 

Croupous lymph, 250, 813, &c. 

Crystals, repair of, 115. 

Curling, Mr., on atrophy of bone, 87; on 
fibro-cystic disease of the testicle, 478 ; 
on scrotal cancer, 684, 725. 

Cutaneous outgrowths, 452. 

————— proliferous cysts, 434; with per- 
fect skin, 434; in the ovaries, 434; in 
the subcutaneous tissue, 434 ; in various 
parts, 435. 

Cuticle, life of, 8; thickening of, 65; de- 
velopment of new, 214; formed on 
granulations, 156; separating over ab- 
scess, 308, 

Cuticular cysts, 436. 

Cylindroma, 463, note. 

Cysts or cystic tumours, 391; primary and 
secondary, 392; mode of origin, 392; 
general structure of, 893; modes of de- 
velopment, $94; their various contents, 
896; endogenous formation of, 417 ; 
with endogenous cancerous growths, 
438 ;, exogenous formation of, 419; with 
cholestearine, 402 ; colloid, 410; com- 
plex ovarian, 417; compound or pro- 
liferous, 415; connected with Cowper's 

406 ; with organ of Giraldés, 
412; with o of Rosenmiiller, 416 ; 
cutaneous proliferous, 434; gaseous, 398; 
glandular proliferous, 422; mammary 
proliferous, 422 ;. Meibomign, 435 ; mu- 
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ter, 410; proliferous in the thigh and other 
parts, 428; proliferous recurring, 430; 
sanguineous, 407 ; sebaceous, epidermal, 
or cuticular, 436; containing semen or 
other secreted fluids, 411; serous, 398 ; 
simple or barren, enumeration of, 891; 
synovial, 405; containing teeth, 440; 
with cancer in the breast, 404; with 
cancers of glands, 661; with epithelial 
cancers, 700; general relation to can- 
cers, 759; in cartilaginous tumours, 500; 
in fatty tumours, 448; in fibrous tu- 
mours, 477; in myeloid tumours, 521; 
in vascular tumours or nevi, 401, 573. 

Cystic cancer: see Colloid. 

Cystoid growths, 415. 

Cysto-carcinoma, 433, note. 

-———~ sarcoma, 415, 438, 550, 


|W heroine Sir J. G., experiments on 
Hydra Tubularia, &c., 120, e. 8. 

Dead parts, separation of, 41. 

Death, and degeneration, distinguished, 41, 
338 ; natural, of parts, 4. 

Decay, natural, of parts, 4: see Degenera- 
tion, 69. 

Degeneration ; general meaning of, 69 ; 
natural occurrence in old age, 70; natural 
issue of life, 70; design of degenerations, 
71; their importance in pathology, 71; 
methods of, 72; amyloid, 77, note; 
withering, 72; fatty, 72; calcareous, 
72; pigmental, 73; thickening of pri- 
mary membranes, 74 ; combinations, 74 ; 
their occurrence before old age, 74 ; dis- 
tinction from diseases, 75; general diag- 
nosis, 75; relations with development, 
76; and with diseases, 77; liquefac- 
tive, 77; conditions of, 86; spontaneous 
atrophy or degeneration, 88; contrast, 
with hypertrophy, 86. 

- and death distinguished, 41, 
$88; mixed with morbid processes, 10; 
of the fangs of teeth, 8; in inflamed 
parts, 299—313; of lymph, 279, 296, 
820; of cancer-cells, 598, 671, 697, 736; 
of tuberele, 817; of cancers, 805. 

Dendritic vegetation, 653, 750, 

Dentigerous cysts, 440, 

Deterioration of parts, sources of, 4. 

Determination of blood, 226, e. s. 

Development, meaning of, 2, 263; separate 
from growth, 2; arrests of, 2; determi- 
nation of the order of, 20; as part of the 
formative process, 42; in hypertrophy, 
50; consumption of force in, 116; 
checked separately from growth, 117; 
arrest or error of, in granulationas, 157 ; 
congenital excess of, contrast with tu- 
mours, 376, note, : 

Diseased. parts, assimilation in, 37. 
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Diseases of cancers, 806; of granulations, 
158; of organized lymph, 296. 

Dittrich, Prof, on pulmonary apoplexy, 
109. 

Dropsies, mechanical, 246; fibrinous, 244, 
256, &c. 

Duration of life in parts, 8. 

Dysentery, uleers in, 315. 


AR, vascular tumour of the, 565; fibrous 
tumours in the lobules of the, 485. 

Ebnrnation of bone, 304. 

Ecchondrosis prolifera, 534. 

Ektasie, cavernous, 569, note. 

Elastic tissue in adhesions, 270; in fibrous 
tumours, 477. 

Election, seats of, 15. 

Elective affinity in nutrition, 44—47. 

Elephantiasis scroti, 452. 

Encephaloid: see Medullary Cancer. 

Enchondroma, 488, e.s.: see Cartilaginous 
Tumour. 

Endogenous cells, in cancer, 699. 

—— cysts, 417: see Cysts. 

Epidermal cysts, 436—440. 

Epidermis, growth of, 48, 

Epithelial cancer; primary seats, 680; 
secondary, 680; superficial form, 682; 
warty and other external characters, 
683; distinction from common warty 
growths, 685, 720; interior structure, 
687 ; peculiar soft material, 687; papil- 
lary and deep-set portions, 688; infil- 
trated cancer-structures, 689; stroma, 
690; deep-seated form, 690; cases, 691; 
ulceration, 694; microscopic structurcs, 
696; their arrangement, 696; varietics, 
698; melanotic, 702; cylindriform, 702; 
intermediate, 703. Jn lymphatic glands, 
708; primary, 704; lungs, 705; heart, 
706; uterus and vagina, 707 ; diagnosis 
from other cancers and from. rodent 
ulcers, 708; cancer of cicatrices, 711. 
Pathology : influence of sex, 713; age, 
714; hereditary disposition, 715; injury 
or disease, 717; warts, 718; cancer- 
structures new formed in them, 719; 
general health, 721; growth, 721; ul- 
ceration, 721; pain and cachexia, 722; 
multiplication, 723; variations according 
to seat, 724; duration of life, 725; rules 
for operations, 726; in cases of recur- 
rence, 727; relations to other cancers, 728. 

Epithelioma, 681. 

Epithelium, on adhesions, &c.,, 271. 

Epulis, 485, 523, 

lap es age 560, 655. ia 

sipelas, uration in, : 
mpid bone with cartilaginous growth, 
506... 
Excoriatidn in inflamnfation, 314. 
Excretion office of each part, 17, 
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Excretions, mutual, between organs, 23. 
Exercise, effects of, in tissues, 4; inducing 
growth, 51; atrophy in defective, 86. 

Exogenous cysts, 419. 

Exostosis, 582; foliated or periosteal, 740; 
spongy or fungous, 645. 

Exudations, inflammatory, 243, 247. 

Eye, acute cancer of the, 666; medullary 
cancer of, 657, 669, 670; melanoid can- 
cer of, 734, 

Eye-lash, life of an, 6. 


tar growths on the bones of the, 


Facial nerve, influence on nutrition, 34, 

False membranes, 268, 975, &c. 

Fat, formed in adhesions, 270; in the 
place of atrophied muscles, 91. 

Fatty degeneration, 79 ; general characters 
of, 79; wasting of nuclei, 80; source of 
the fatty matter, 80; imitative chemical 
changes, 81; adipocere, 81; relation to 
defective nutrition, 82; as in old age, 
82; two modes of atrophy in old persons, 
82; causes of fatty degeneration, 83 ; 
correspondence with those of wasting, 
84; relation to general obesity, 84; of 
voluntary muscles, 89; of the heart, 94; 
of the uterus and the smooth-fibred 
muscles, 99; of bones, 100; of blood- 
vessels, 105; nervous tissues, 109; cor- 
nea, 111; lymph, 281, 284, 296; of in- 
flamed parts, 309; of transplanted parts, 
281, 

—— matter, in degenerate parts, 42; in 
the uterus after delivery, 100, 

——— tumours: outgrowths, 442; in the 
heart, 442; tumours, tissne of, 443 ; its 
arrangement, 443; capsule, 443; blood- 
vessels, 444; multiplicity, 444; seats, 
445; shifting, 445; deep-seated, 446; 
growth, 447; diseases, 447; causes, 
448; in emaciated persons, 375. 

Femur, lengthening of, 62; absorption of 
neck, 304; tumour detached from the, 
536 ; frequent seat of osteoid cancer, 740. 

Fever, cancer withering in, 773. 

Fibrine in lymph, 136; in effused fluids, 
2443 myiv fa coagulation, 244; varieties 
of, in inflammatory exudations, 252 ; 
degenerations of, 280, 

Fibrinous lymph, 248. 

Fibro-calcareous tamours, 478, 

—— ~cellular tissue, development of, 138, 
e, & 

- and fibrous tissues, formed 

from lymph, 137, 268. 
tumours. Previous deecrip- 
tions, 449; Polypi: of the nose, 449 ; 
antrum, 450; ear, 451; urinary biadder, 
451; rectum, 451; vagina, 452 ; lncry- 
mal sac, 453, Cutaneous outgrowths: 
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elephantiasis, 452; Fibro-cellular tu- 
mours, ral form, &., 458; texture, 
454; microscopic stracture, 454; chemi- 
cal character, 454; containing cartilage 
or bone, 455; degenerate, 456; seats, 
457 ; in the scrotum, 457 ; by the vagina, 
459; in the limbs, 461; in the testicle, 
a 462; general history, growth, &c., 
63. 

uibernce tumours, 477; with cartilage, 

5 


Fibroid tumours, recurring, 576, e. 8. 

Fibro-nucleated tumours: general charac- 
ters and cases, 585. 

——— -plastic tumours, 519. 

Fibrous cancer, 762. 

——- tissue, develo from lymph, 
268; ossification of,in bony tumours, 
540; fibrous tumours in or near, 482 ; 
in cancer, 594— 6090. 

tumours. Polypi: of the uterus, 
472; of the pharynx, 473; Tumours, 
general shape, 473; capsule, 474; tex- 
ture, 474; plan of fibres, 475; vascn- 
larity, 475 ; microscopic structure, 475 ; 
muscular and other mixed tissues, 476 ; 
cysts, 477; calcareous deposits, 478; 
fatty degeneration of, 480, note ; soften- 
ing, 480; seats, 480. Subcutaneous, 
481; protruding, 482; near fibrous 
tissues, 482; of the jaws, 484; in the 
lobules of the ears, 485; multiplicity, 
486 ; growth, 487; general nature, 487; 
malignant, 762; of the breast, 547. 

Fibula, acute cancer of the, 666; cartila- 
ginous tumour in the, 504, 

First intention, union by, 144, 148. 

Foerster, Prof., on aural and other polypi, 
451, note; on myoma, 476, note; on 
salivary glandular tamours, 512. 

Food, effects of, in the formation of tissues, 
20. 

Foot, atrophy of, 67; cartilaginous tu- 
mour, 506; fibro-cellular tumour in 
the, 461; fibrous tumour in the, 482. 

Forces, actuating the formative process, 44. 

Form, organic, dependent on composition, 
46 


Formative force, 44; its method, $5; hy- 
pothesis concerning, 45; illustrated i 
ape; 114; congnmed in organizing, 
116. 

' process; its modes, 2; its pre- 
cision, 14—46; disposal of old particles, 
41; degeneration and death, 41; in- 
stanced in teeth, &c., 41; development 
of new particles,-42 ; influence of nuclei, 
48; repetition of parts, 48; likeness to 

, Older stractureg, 43; nature of formative 
forces, 48; theory of assimilation, 44; 
its inapplicability, 44; formative or 
plastic force, 44; as in development, 45; 
its method, 45; dependence of form on 
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composition, 46; hypothesis, 46; see, 
also, Nutrition. ; 
Fractures, share of the blood in repairing, 
183; followed by partial atrophy, 87; 
ununited, 193; spontaneous, in atrophy, 
101; in mollities ossinm, 102; in can- 
cerous patients, 610; see Repair of 
Fractures, : 
Frogley, Mr., cases of cartilaginous tu- 
mours, 496. : 
Frog's web, experimental injuries of, 152, 
224, &c, 
Frontal sinnses, osseons tumours in the, 637. 
Fungus hematodes, 738. 


ANGLIONS, 405. 
Gangrene: see Mortification ; relation 
to ulceration, 815, 

Gaseous cysts, 398. 

Gelatiniform cancer: see Colloid. 

Gelatinous polypi, 449. 

sarcoma, 449, 510, note. 

Generalization of tumours, 515. 

Genital organs, relations of development 
of, 22. 

Gerlach, Dr., on osteoid cancer, 744; on 
villous cancer, 751. 

Giraldés, organ of, 412, 

Glands, products of inflamed, 256. 

Gland-cells, length of life, 10. 

—— -ducts, involved in cancer, 594, 

-——- -growths, intra-cystic, 377, 422, 6. 8.; 

_ outlying, 877. 

Glandular tumours: general relations, 547; 
mammary, 548 ; usual seats, 549; shape, 
&c., 549; construction, 549; structure, 
550 ; microscopic structure, 551; growth, 
552; pain, 552; disappearance, 553; 
large size, 553; in the male, 554; rela- 
tion to cancer, 555 ; in cancerous families, 
555. Labial, 556. Prostatic, 558. Thy- 
roid, 558. Mixed, on the parotid and 
submaxillary glands, 510. 

Globes épidermiques, 699. 

Gluge Prof., on albuminous sarcoma, 588 ; 
inflammatory globules of, 284. 

Goodsir, Mr., on absorption and ulceration, 
p. 316, note; on endogenous develop- 
ment of nuclei in cysts, 396, note; on 
formation of new bone, 184, note; on 
ulceration of carti $10. 

Graafian vesicles forming cysts, 392, 415. 

Granulations, process of, 150; and see 
Repair by granulation; ossification of, 
182; effects of inflammation and con- 
gestion on, 265; of cancer, 628. 

Granulation cells, 188; on bones, 140, 

Granule-celle and masses, 284, &&. 

Growth, meaning of, 3; separate from 
development, 2, 118; its nature, 47; 
various duration, 47; adapted to need, 
48; hypertrophy, 48; its rule, 48; in- 
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stanced in cuticle and muscle, 49; with 
development, 49; in the uterus, &c., 49; 
conditions necessary, 50 ; conditions in- 
ducing hypertrophy, 51; increased ex- 
ercise, 51; imoreased materials for 
nutrition, 51; increased blood, 52; mor- 
bid and inflammatory hypertrophies, 53 ; 
consumption of force in, 117; see, algo, 
Hypertrophy. 

Gulliver, Mr., on degeneration of arteries, 
106 ; on softening of clots, 280. 

Gum-cancer: see oid, 

Gums, cysts connected with the, 402; 
fibrous tumours of, 485. 


ZEMATOID CANCER, 738. 

Hair, life and death of, 6; change of 
colour under nervous influence, 84; ex- 
cretion by, 18; increased growth in 
affiux of blood, 52; in cysts, 435, e. s. 

Hair-follicles ; growth into cysts, 487. 

Hall, Dr. C. R., on formation of tubercle, 
816, note. 

Hancock, Mr., on fatty degeneration of the 
bladder, 99. 

Hands, cartilaginous tumours in the, 506. 

Peres Prof., on epithelioma, 681, 703, 


c. 
Harelip; healing after operations, 150. 
Harting, Prof., on growth of muscles, 57. 
Hawkins, Mr., on cancerous ulcers, &c., 

708, 711; on epulis, 485; on cystic 
tumours, 673. ‘ 

Healing : see Repair; in paralysed limbs, 
82; of ulcers, 318. 

Heart, atrophy and degeneration of, 86, 87, 
e.8 94; cancer in, 706, 772; fatty de- 
generation of inflamed, 94, 309; fatty 
growtlf® in 442; growth of, 47; mal- 
formed, 2. 

Helmholtz, Prof., on changes in muscles, 4, 

Hemiplegia, state of muscles in, 92. 

Hemorrhage, arrest of, 204; from cancers, 
672; from fibrous tumours, 48. 

Henle, Prof., theory of inflammation, 333. 

Hereditary transmission of properties, 775 5 
disposition to cancer, 773; disease, 
transformation in, 359; cartilaginous 
tumours, 515; cysts, 436; osseous tu- 
mours, 544. 

Hernia, lymph in the sac and intestine, 256 ; 
with sloughing, 349. 

Herpes, lymph of, 249, 286. 

Hewett, Mr. Prescott, on membranes formed 
from blood-clota, 131. 

Hodgkin, Dr., his account of cysts, 417, 

Home, Sir E., on vessels in lymph, 271. 

Homologous parts, similar diseases of, 16. 

Homologous and heterologous tumours, 379. 

Horns, epithelial cancers like, 684. 

Humerass, cartilaginous tumours onthe, 503 ; 
osteoid cancer of, 748. 
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Humphry, Dr., on ‘hypertrophy of muscles 
56; on softening of fibrous oaoare 480; 
on removal of tumours, 439. 

Huater, John, on effects of pressure, 65; 
on hypertrophy of muscles, 55, 57; on 
incompatible diseases, 773; on increased 
action in inflammation, 321; on mollities 
ossinm, 102; operation for aneurism, 26; 
on subcutaneous injuries, 128; on anion 
by first intention, 144; on union of 
granulations, 167; removal of large tu- 
monur, 511. 

Huxley, Mr., case by, 369. 

Hyaline cylinders, 464, note. 

Hydatid mole, 417. 

Hydra, repair in, 119. 

Hydrocele-fluid, 244; encysted, of the 
cord, 411; with s on, 413, 

Hydrocephalus, hypertrophy of skull in, 58. 

Hydrops fibrinosus, 243, 

Hygromata, 398. 

Hyperostoses, 533. 

Hypertrophy: for general history, see 
Growth. Of urinary bladder, 55; other 
involuntary muscular parts, 56; induced 
by obstacles to their action, 56; growth 
of fibres, 57. Of bone: in the skull, 58; 
in hydrocephalus, 58; with shrinking of 
the brain, 59; especially at the original 
centres of ossification, 60. Lengthening 
of bones, 62; with curvature of the 
tibia, 63; inequality of limbs, 64, Of 
cuticle, 65; effects of pressure, 66 ; from 
within and from without, 66; occasional 
and constant, 66. Of thyroid and other 
glauds, 876; of mammary gland, 548; 
of cancerous parts, 793; contrasted with 
tumours, 372; distinguished from inflam- 
mation, 825; inflammatory, 257; dis- 
continuous and continuous, 387. 


CHOR, 318. 

Embibition, by parts in nutrition, 26. 
Immediate union, healing by, 144, 1390. 
Impairment of parts, sources of, 4. 
Inaction, or incubation, after injury, 152, 

360. * 

Incompatibility of cancer and other diseases, 
778, 831. 

Incorporation of materials of the blood, 19, 
361. 

Incrusted warts, 718. 

Incubation of disease, 360, 867, &c. 

Infiltrations, general characters of, 379, 
387. 

Inflammation, phenomena of: transitions to 
it from normal nutrition, 218; altered 
supply of blood, 219; enlargement of 
veseels, 220; method of, 220; gorging 
with blood, 221; increased redness, 221 ; 
appearance of new vessels, 222; changed 
shape of vessels, 222; changed move- 
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ment of the blood, 223; observed in bats’ 
wings, 224; contraction of stimulated 
vessels, 225; subsequent dilatation, 225; 
adapted movement of the blood, 226; 
effects of various stimuli, 226; producing 
determination of blood, 226; retardation 
of blood, 227; stagnation, 228; observa- 
tions in bats’ wings, 229; summary of 
changes in the blood and vessels, 230; 
non-coagulation of the stagnant blood, 
231; causes of the changed movement 
of the blood, 231. Changed composition 
of the blood, 282; change in its corpus- 
cles, 288. Changed nervous force, 236; 
‘excitement,’ 287; transferred disturb- 
ance of the force, 287; cases of this, 238. 
Changed state of the inflamed part, 238. 
Recovery, 241.—-Products of inflamma- 
tion: Serum, 243; containing fibrine, 
244; delayed coagulation, 244; distine- 
tion from fiuid of mechanical dropsies, 246. 
Blood, 246; frequency in pneumonia, 246; 
blood-stained Iymph, 247; Lymph, 247; 
fibrinous, 248; corpuscular, 248; lymph- 
corpuscles, 248; their developments, &c., 
249; mixed lymph, 250; relations to 
organization, 250; plastic and aplastic 
varieties, 250; relations to adbesive and 
suppurative inflammation, 250. Influence 
of the blood on inflammatory lymph, 
251; observed in the effects of blisters, 
252. Influence of the tissue inflamed, 
254; examples and exceptions, 254. In- 
fluence of the degree of inflammation, 
256, 261; mixed lymph and normal 
blastema, 256, 267, Summary of in- 
fluences determining adhesive or suppu- 
rative inflammation, 258. Mucus, 258; 
mixed lymph, 259; pigmental cells, 260. 
-—Developments of lymph, 262; its in- 
dependent life, 262; and meaning, 262; 
and necessary conditions, 265; cessation 
of inflammatory process, 265, and of 
passive congestion, 266; what deter- 
mines the direction, 266; formation of 
adhesions, &c., 266; of fibrous or con- 
nective tissue, 268; its contraction, 270 ; 
of adipose tissue, 270; of elastic tissue, 
270; epithelium, 271; bone, 271; car- 
tilage, 273; blood-vessels, 274; lympha- 
tics, 276; nerve-fibres, 276; times for 
development, 276.—— Degenerations of 
lymph, 279; conditions favouring, 279 ; 
in fibrine, withering, 279; fatty, 280; 
liquefactive, 281 ; resolation, 282 ; ealca- 
reous, 282; pigmental, 283; in the cor- 
_pusclés, withering, 283; fatty, 284; ab- 
sorption of granular matter, 285; calca- 
reous, 285; pigmental, 286.—Pus; in- 
suppuration ; origin of, from 
pre-existing tissue elements, 287, note ; 
transformation of lymph into pus, 286; 
yelations of inflammatory and reparative 
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suppuration, 286; adevess, 289 ; its for- 
mation, &c., 289; opening, 807; chronic 
abscess, 292; diffuse suppuration, 292 ; 
superficial suppuration, 293; relation of 
pus to mucus, 294; relation to abrasion 
and ulceration, 295; degenerations of 
pus-cells, 295; various contents of 
ehronic and recurrent abscesses, 295. 
Degenerations of organized lymph, 296 ; 
wasting, 296; fatty and calcareous, 296; 
pigmental, 297; diseases, 297; hemorr- 
hages, inflammations, &c., 297. Changes 
in the tissues, inflamed: all injurious 
299; their double source, 299; softening, 
300; expansion, 801; absorption, 303; 
in opening of abscesses, 807; fatty and 
other degenerations, 309; calcareous, 
312; penetration of elements, 3138.— 
Ulceration, 318; dependent on inflam- 
mation, 314; ejection of particles, 314; 
solution of them, 316; corrosion, $17; 
ichor, 318; healing, 319.—Nature and 
causes of inflammation: necessary con- 
stituents, 320; quantity of nutrition in 
inflammation, 321; ‘increased action,’ 
821; diminished formative force, 322; 
method of nutrition in inflamed parts, 
825. Causes, 8326; in changes of blood- 
vessels, 327; in the blood, 328; its 
localization, 880; in disturbed nervous 
force, 332; in the state of parts, 334. 

Inflammation leading to mortification, 339, 
342; specific, 353, e.8.; relation to re- 
pair, 216; interfering with union, 148; 
in cancers, 806 ; with tubercle, 829, &e. 

Inflammatory hypertrophy, 53. 

——— products ; contrasted with tu- 
mours, 373. 

Injury, inaction after, 152; engendering 
inflammation, 335; killing pdrts, 339 ; 
making apt for constitutional disease, 
331—366; as cause of tumours, 385, 787. 

Innocent and malignant tumours, contrast 
between, 378; fusion of, 811. 

——--———= tumours, general characters of, 
$83; occasional constitutional origin of, 
384; becoming cancerous, 661, 784; in 
members of cancerous families, 735; 
cancerous disposition fading in, 775. 

Tnoculable diseases, 19, 330, 361. 

Inoculation of cancer, 777. 

Insetts, repair in, 1238, 

Iuteguments, cancer of: see Epithelial 
Cancer ; tubercle in the, 826, 

Intermuscular tissue, fibro-cellular tumours 
in the, 461; cancer in, 608, 640. 

Intestines, with gaseous cysts, 398. 

Intestinal canal, hypertrophy of, 55; 
oar cancer of, 610; medullary cancer 
6 r I, 

Intra-cystie glandular growths, 422, e. s. 

Irritation, 219. 

Ivory-like osseous tumours, 536. 
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JAW ~ 
Jeo: atrophy with anchylosis, 101 ; 
cartilaginous tumours on the, 505; 
cysts in front of the, 402; dentigerous 
cysts in the, 440; fibrous tumours on or 
in the, 484; Dei? eee tumour of the, 
589, 541; myeloid tumours on or in the, 
524; osseous tumours of the, in animals, 

539. 

Jenner, Dr., on degeneration, 106; on cal- 
careous molecules in colloid cancer, 756. 
Joints, cartilaginous growths in, 488; 
effects of inflammation about, 269; 
effects of chrenic inflammation, 278; 
false, 193; loose bodies in, 488; loose 
bone in, 67; softening of ligaments, 302. 
Jones, Dr. Bence, on changes of materials 

of the brain, 5, 324, 

Wharton, Mr., on the circulation in 
the bat’s-wing, 224; on the blood in in- 
flammation, 234; experiments on inflam- 
mation, 227, ¢.s. 

Juice of cancer, 595, 641, 652. 


ELOID, 453. 

Kidney, inflammation in, 812; cystic 
disease of, 395; effect of destruction of 
one, 19, 

Kirkes, Dr., on adhesions of the pericar- 
dium, 282; on obstruction of cerebral 
arteries, 109. 

Kolliker, Prof., on dilated small blood- 
vessels, 222; on the change of hairs, 7; 
on degeneration in the uterus, 99. 

Kreatine, in transformed muscles, 42. 





La glandular tumours, 556. 

Labium, fatty tumour in the, 446; 
fibro-cellular tumours in the, 459; out- 
growths of, 452; proliferous cysts in the, 
428. 

Lactiferous ducts, dilated into cysts, 403; 
involved in cancer, 598. 

Laminated, capsules, 699; cells in myeloid 
tumours, 528; in epithelial cancers, 699; 
epidermal scales in cholesteatoma, 438. 

Lanugo, purpose of, 18. 

Lardaceous tumour, 444. 

Larynx, cysts in front of the, 401; epithe- 
lial cancer of, 692. 

Latency of disease, 360—8 ; of cancer, 775. 

Lawrence, Mr., on determination of blood, 
231; on fibro-cellular tumours, 449; on 
glandular tumours, 548, e. 8. 

Lebert, M., on inflammation, 221, 223, &c.; 
on lipoma, 442; on mammary glandular 
tumours, 548 ; on fibro-plastic tumours, 
519; on vessels of cancers, 642; on 
cancer and cancroid, 681, 713, 757, &c. 

Lepoides, 717. 

Liebig, Dr. G., on transformation in mus- 
eles, 4. 

Life of blood, 9. ; 

-—— individual, of parts, 4; length of, in 
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each part, 8; independent in morbid 

Livesets’ mbcuay at nflamed, 
igaments, softening of i 302. 

Ligature of arteries eltsots of, 206, 

Limbs, unequal length of, 62, e. 8, 

Line of demarcation, 350. 

Lions’ bones, symmetrically diseased, 13, 

Lip, arterial tumour on the, 867; cancer 
of, 718: and see Epithelial Cancer ; 

landalar tumours in the, 556; glandu- 
rand bony tumour in the, 517; pro- 
liferous cysts in the, 427. 

Lipoma, 442: see Fatty Tumonr; arbo- 
rescens, 444, 750; colloides, 448; mix- 
tum, 444, 

Liquefaction of fibrine, &c., 281. 

Liquefactive degeneration, 77; in cartila- 
ginous tumours, 499; in cancer, 807; in 
tubercle, 817. 

Lister, Prof., influence of nerves in nutri- 
tion, 33; on exostosis, 534; on inflam- 
mation, 230, e. 8.3 on structure of veins 
and arteries, 225. 

Liston, Mr., on spermatozoa in cysts, 411. 

Liver, cancer of the, 790. 

Lloyd, Mr., on spermatozoa, in cysts, 411. 

Local disease in cancer, 768. 

Lung, cartilaginous tamours in, 488, 514; 
cancer in, 803; epithelial cancer of. 
705 ; osteoid cancer of, 748; tubercle in 
the, 812. 

Lymph, for repair, 136; in primary adhe- 
s.on, 148; inflammatory, 247; its de- 
velopments, 136; into fibrous or con- 
nective tissue, 157: see Inflammation; 
degeneration of, 279, 296; varieties 
of, in blisters, 252; supposed origin of 
tumours, 385. 

Lymphatic glands, chronic inflammation, 
283; tubercle in, 822; enlargement be- 
fore cancer, 604; epithelial cancer of, 
703; medullary cancer of, 660; osteoid 
cancer of, 742; scirrhous cancer of, 
604, 

Lymphatics, in adhesions, 276; ? in granu- 
lations, 166; cancer in, 801; in cancer, 
644; extension of cartilaginous growths 
in, 514. ‘. 

Lymph-space in blood-vegsels, 221. 


Meee Dr., on immediate 

‘i. union, 144; modelling process, 170. 

Maclagan, Dr., case of recurring fibroid 
tumour, 384. 

Maintenance, 3; of diseased blood, 39. 

Malignant and innocent tumours, fasion of, 
810, : 





tumours: general characters 
of, 378; fibrous tumours, 762; myeloid 
tumours, 530, : 
Malum senile, 101. : 
gland: contracted and indurated, 
with cysts, 403; serous cysts in the, 403, 
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Mammary glandular tumours, 422, 548; 
neuralgic, 470; proliferons cysts, 422; 
recurring, 430. 

Many-nucleated corpuscles in myeloid ta- 
mours, 628, é 

Maxillary bones : see Jaws. 

Median nerve, consequences of injury of, 31. 

Mediastinum, tamour in, containing teeth, 
&c., 440, note. 

Medicines, incorporated in tissues, 20, 361. 

Medullary cancer: ies, 688; gene- 
ral relations, 689; asual seats, 639 ; soft 
kind; shape, &c., 640; relation and at- 
tachments of lobes, 640; capsule, 641; 
material, 641; cancer-juice, 641; va- 
rieties, 642; blood-vessels, 642; erectile 
and pulsating, 643; lymphatics, 643; 
nerves, 643 ; infiltrations, 644; in bones, 
645; with osteoid cancer, 645 ; firm kind, 
645.——Microscopic characters, 647 ; cells, 
647; varieties of nuclei, 648; of cells, 
650; of stroma, or intercellular sub- 
stance, 652; affinity with erectile tu- 
mours, 653.—In the testicle, 656; eye, 
656; breast, 657; subcutaneous tissue, 
659 ; multiplicity, 659; absorption, 660; 
lymphatic glands, 660; rectum, 661. — 
Pathology: influence of sex, 668; age, 
6638; hereditary disposition, 665 ; injury 
and disease, 666; temperament, 667 ; 
multiplicity and gro 667; arrest, 
668; ‘ulceration, 669; degenerations, 
671; wasting and absorption, 671; bleed- 
ing, 672; inflammation, 672; sloughing, 
672; pain, 675; cachexia, 675; durae 
tion of life, 676 ; effect of removal, 677 ; 
recurrence, 677 ; rules for operations, 678. 

Melanoid cancer; general characters, 731; 
microscopic, 782; general pathology, 
784; colour, 786 ; connection with moles, 
786; multiplicity, 738. 

Meliceris, 401, note. 

Membranes, products of inflamed, 256, 
259, 268. 

Memory, connection with nutrition, 40. 

Menstruation, relation to cancer, 617. 

Meryon, Dr., on atrophy of muscles, 88, 
note. 

Metamorphosis, in disease, 359. 

Mettenheimer, Dr., on the cystic chorion, 
420. 

Milk: cysts containing, 4038. 

Miller, Prof, on pai subcutaneous tu- 
mour, 466; on cartilaginous tumours on 


hands, 509. 

Mind, effects of its exercise, 5; its influence 
on crag 29; a ers a 
changi min, 40; depression of, in 
pace a cancer, 780. 

Mixed tumours: fibro-cellular and cartila- 

ginous, 454; cartilaginous and myeloid, 

517; cartilaginous and Sbro-cystic, 517; 
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MYX 
cartilaginous and giandular, 510; carti- 
laginous and cancerous, 515. 

Modelling process, 170. 

of united bones, 190. 

Moles: liability to cancer, 737. 

Mollities ossium, 102; its two forms, 104, 
810; reference to additional cases: see 
Addenda. 

Molluscum simplex, 453, note. 

Morbid materials in blood, identity of, 15: 
see Specific Diseases. 

Morbid poisons, 357 e.8.: see Specific 
Diseases. 





structores, maintenance in, $7. 

Morgagni, hydatids of, 412. 

Mortification: distinction from degenera- 
tion, 888; causes, 339; direct, 389; re- 
lation to inflammation, 340; indirect, 
3840; senile gangrene, 341; various 
causes, 842 ; appearances of dying and 
dead parts, 346; separation of them, 
349; phenomena of necrosis in bone, 
851; after loss of blood, 25; after 
obliteration of vessels, 25; after injury 
of the spine, 31. 

Motor nerves, influence on nutrition, 84. 

Mucons cancroids, 464. 

cysts,406; Nabothian, 406 ; Cow- 
perian, 406; their various contents, 406. 

———— membranes, cancer of: see Epi- 
thelial Cancer; villous cancer in, 749. 

> tissue, 449, 464, 512. 

Mucus, 258 ; diagnosis from pus, 294, 

Miller, Prof., on cholesteatoma, 438; on 
enchondroma, 488; on carcinoma reti- 
culare, 599; on osteoid cancer, 739 ; on 
cysto-sarcoma, 415, 433, 550, &c. 

Multilocular cysts, 415. 

Multiple tumours, 382; cartilaginous tu- 
mours, 515 ; fatty tumours, 444; fibrous 
tumours, 486 ; osseous growths, 544, 

Multiplication of cancers: see Cancer, gene- 
ral pathology. 

Muscles, growth of, 49; hypertrophy of, 
55, e. s.; effects of action, 4; atrophy 
and degeneration of, 89; voluntary, 89; 
the heart, 94; smooth-fibred, 99; 
materials derived from their transforma- 
tions, 42; healing of divided, 202; in- 

tion of, 309; hard cancer in, 608. 

Muscular tissue in fibrous tumoars of the 
uterus, 476, 

Myeloid tumours: relation to the fibro- 
plastic, 519; affinity to natural bone- 
textures, 519; situations, 520; 
shape, 520; textare, 521; oysta, 521; 
microscopic-stracture, 522; general his- 
tory, 523; cases, 524; recurrence and 
multiplicity, 529; with cartilage, 517. 

Myoma, 476. 

Myxomata, 449. 
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ABOTHIAN cysts, 406. 
Navi, 562, 571; pigmentary, liable to 
cancer, 736. _ 

Neck, serous cysts in the, 399; blood-cysts 
in the, 407; proliferous cysts in the, 
429; myeloid tumour in the, 530. 

Necresmia: see Mortification, 

Necrosis, 851: and see Mortification; of 
osseous growths, 543; preceding can- 
cer, 717, 

Nerves: adaptation to atrophy, 89; healing 
of divided, 209; atrophy after division, 
110; in granulations, 166; in ad- 
hesions, 276; fibrous tumours, in 487 ; 
relation of painful tumours to, 468, 

Nerve-cella, atrophy of, 88, note. 

force, defect of, inducing mortifica- 

tion, $1, 845; changed in in ation, 
286; disturbance of, initiating inflamma- 
tion, 332. 

Nervous system: effects of exercise, 4 ; 
influence on nutrition, 28, @& 8.; on 
secretion, 32. 

- tissues, degeneration of, 109. 

Neuralgia, with cancer, 627; with tumours, 
469. 

Neuroglia, 111: see also Addenda, 

Neuroma, 469, 480. 

Neuro-pathological theory, 333. 

Newport, Mr., on repair in insects, 123, 

Nipple, hard cancer of the, 603. 

Noli me tangere, 708. 

Non-vascular parts, nutrition of, 28. 

Nose, cutaneous outgrowth of, 452; epi- 
thelial cancer on, 692; sloughing after 
bleeding, 25. 

Nosology of cancers, 810. 

Nucleated blastema, 140; in blood clot, 
132 ; ossification of, 182. 

Nuclei: capacity for development, 699 ; 
in parts actively nourished, 43; of 
heart-fibres, 90; changes of, in cells, 
189; stellate or branched, in cartilage, 
498, 502; erring as origins of cysts, 
and tumours, 395, 397. 

Nutrition: nutritive process, modes of, 2; 
conditions of, 11; right state of the blood, 
11; assimilation of the blood, 11; life of 
blood, 12; diseases of blood, 12; symme- 
trical diseases, 13; seats of election of dis- 
eases, 15; identity ofspecific morbid mate- 
rials, 15.—Exeretory office of each part, 
17; office of rudimental ns, 18.— 
Incorporation of materials of the blood, 
19; determining the formation of cer 
tain structures, 19; favouring the order 
of development, 21. —Complemental 
nutrition, 21; simultaneous changes in 
nutrition, 28; commensurate develop- 
ment, 23; constitutional disturbance, 
24.—Supply of blood, 24; consequences 
of defect, 25; imbibition by tissues, 26 ; 
office of blood-vessels, 27.—Influence of 
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the nervous m,28; of the mind, 
$0; injuries of nerves, 31; ineonstancy 
of effects, 33.—Healthy state of the 
part to be nourished, 56; sasimilation 
in diseased parts, 87; and ‘in blood after 
diseases, 38 ; its precision, 40; and in the 
brain, 402 see, also, Formative Process. 

Nutrition, altered conditions of, in inflam- 
mation, 219; contrast of normal and 
j 7, 922. 

Nutritive repetition, 43. 

Nymphe, outgrowths of, 452, 


| Vlecenaniguers Dr., case of fibro-cellular 

tumonr, 458, 

Ogle, Dr. John, on an intracranial cutaneous 
Syat, 435, note. 

Oily or fatty cysts, 410. 

Open wounds, repair of, 129. 

Orbit, cysts in or near the, 484; fibro- 
cellular tumour in the, 462; medullary 
cancer in, 657; osseous tumours grow- 
ing into the, 587. 

Organic affinity, 46. 

———~ form dependent on composition, 46. 

Organization of blood clot, 181. 

Ormerod, Dr., on fatty hearts, 99; on 
inflammatory products, 382. 

Osseous tumours: in soft parts, 532; of 
bones, 533; chief kinds, 583; homology, 
533; modes of ossification, 584; can- 
cellous, 535; ivory-like, 536; of the 
skull, 537; sloughing, 539; of the lower 
jaw, 539; of the toes, 540.—Osseous 
growths of the superior maxillary and 
other bones, 541; of the skull bones, 
548.—Multiple osseous growths, 544; 
symmetrical and hereditary, 544.—Dis- 
tinctions of the bone in osseous and other 
tumours, 545; malignant, 739. 

Ossific diathesis, 545. 

- inflammation, 271. 

Ossification, in repair of fractures, 182; 
of cartilaginous tumours, 495, 497; of 
myeloid tumours, 521. 

QOsteoid cancer: general nature, 739; 
seats, 739; general characters, 741; in 
lymphatic glands, 742; microscopic 
charactera, 748 ; fibrous, 743 ; osseous, 
744; affinities to osseous tumours, 745 ; 
and medullary cancers, 645, 745; general 


pathology, 745; secondary disease, 746; 

cases, 747; characters of bone in, 545. 
Osteo-chondroma, 488, note. 
Osteomalacia, 108. 


Osteo-sarcoma, 488, note; 545, 
Qutgrowths: general characters of, 387; 
cutaneous, 452; fatty, 442; fibrous, 
472, 485; osseous, 532; multiple 
544; of blood-vessels, 162, 
Ova, length of life, 10. oe 
~ ', cysts in, 417; their affinities with 
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cancer, 433, 754; containing skin and 
its products, 434 ; with teeth, 440 ; hard 
cancer of, 613, 

Overgrowth: see Hypertrophy. 

Owen, Prof., on ossification, 76; on tubular 
system in tendon, 28. 


ACHYDERMATOCELE, 453. 

Pain, in mammary glandular tumours, 
552; with cancer, 626; nature of, in 
tumours, 467. 

Painful subcutaneous tumours: general 
seats and relations, 465; microscopic 
structure, 466; pain, 467; growth, 467; 
distinctions from neuromata, 468; neural- 
gic pain, 469; pain in other tumours, 470. 

Palate, absorption of, under pressure, 67. 

Palsy, wasting, 88. 

Pancreas, cystiform dilatation of, 393. 

Pancreatic tumour, 547. 

Papillw, new formation of, 214; cancer- 
ous, 685, 688, 707: and see Epithelial 
Cancer. 

Paralysed parts, nutrition in, 32; treat- 
ment of, 92. 

Parotid, blood-cysts on or in the, 408; 
cartilaginous tumours on or in the, 
510; cysts over the, 400; cancer in, 670. 

Pearly tumour, 438, note. 

Pedunculated intracystic and other growths, 
421, note. 

Perforating ulcers, 341. 

Pericardium absorption of lymph from, 282. 

Periodicity, in disease, 360, 368. 

Periosteum: its injury in fractures, 180; 
importance of, in formation of new bone, 
184, note; cancer rising from, 712; in 
medullary cancers, 644. 

Peritoneum, colloid cancer of, 755. 

Peritonitis, lymph in, 268, e. 8. 

Perpetuated morbid changes, 381. 

Personal modifications of disease, 369. 

Phalanx of the toe, osseous tumour on the, 


640. 
Pharynx, fibrous polypi in the, 473. 
Phillips, Mr., on vascular tumours, 574. 
Phlebolithes, in venous tamours, 573. 
Phymatoid substance, 671, 819. 
Phymosis, effect on the bladder, 57; pre- 
ceding cancer, 717. 
Physalides, 698. 
Physaliphores, 698, 
Pigment in melanoid cancer, 781, 736, 
Pigmental degeneration, 73; of small arte- 
Tries, 106, note; degeneration of lymph, 
283, 286,297; in mucus-cells, 260, 
Pigmentary nevi, liability to cancer, 736, 
Places, morbid products in certain, 784. 
Plastic force, 44. 
- and aplastic lymph, 281. 
Pleurisy, lymph in, 265, 267, e. Ss. 
Pleuro-pneumonia, mixed lymph in, 255. 
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Pnreamonia, effusion of blood in, 246; 
lymph in, 255. 

Pointing of abscesses, 307. 

Poisoned wounds, 3390. 

Poisons, morbid, 356, e.6.: see Specific 


Diseases. 

Polypi, 449 ; fibrous, 472. 

Porcellaneous change in bone, 304. 

Pott’s disease of spine, 828, 

Predecessors, formation after plan of, 114. 

Predisposition, meaning of, 775. 

Pressure, effects of, on nutrition, 66, pro- 
ducing sloughs, 341. 

Primary adhesion, 148, 

Prodromata of specific diseases, 368. 

Progenitors imitated in offspring, 45. 

Proliferous cysts, 415; in the ovaries, 415; 
with broad-based endogenous cysts, 417; 
with pedunculated cysts, 418; inter- 
mediate forms, 418; in the cystic 
chorion, 420; their minute structure 
and development, 420.—-With glandular 
endogenous growths, 422; in the mam- 
mary gland, 428; method of intracystic 
growth, 423; consolidation and protru- 
sion of the growths, 425; general struc- 
ture of the growths, 425; their minute 
glandular structure, 425; their structure 
not evidently glandular, 427.—In the 
lip, 427; in the labium, 428; in various 
parts, 429.—Recurring proliferous cysts 
in the breast, 430; in cancers, 433. 

Prostate gland, intracystic and detached 
growths of, 377. 

Prostatic-glandular tumour, 558. 

Purpose, in relation to accidents, 114; in 
diseases, 832. 

Pus, 286: see Inflammation and Suppura- 
tion ; transference in blood, 804, 

Pyogenic membrane, 291. 


Q , Dr., on fatty hearts, 81, e. 8. 
Quekett, Mr., on formation of new 
vessels, 163; on ossification in cartilagi- 
nous tumours, 495; on osseous tumours, 
533, 537. | 


ABBIT’S-EARS, inflamed, 220. 
Ranula, probable varieties of, 392. 

Recovery from inflammation, process of, 
241. 

Rectum, hard cancer of, 611; polypus of 
the, 451. 

Recurrent tumours, 378, 575. 

Recurring cartilaginous tumours, 518 ; 
fibroid tumours, 578, e. 8.; myeloid tu- 
mour, 530, 577; proliferous cysts, 430. 

fibroid tamours: cases, 578. 

Redfern, Dr., on repair of cartilage, 195 ; 
on inflammation of cartilage, 310, 

Reid, Dre John, on paralysed muscles, 92. 

Relaxing process over an abscess, 807. 
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Removal of cancer, effects of, 809; 
partial, 670. 
Repair and reproduction after injuries, 118. 
daptation of parts for future events, 
118; illustrations of the formative force, 
114. Repair of crystals, 115; its 
degrees in animals, 116; at different 
ages, 117; according to amount of 
development, 117. Repair in asteride, 
actinia, and hydre, 118; in tubularia, 
121; gradual recovery of perfection, 
122. Repair in insects, 128, and 
lizards, 124; in man and other mam- 
malia, 124; general deductions, 125, 
Materials for repair, 128 ; distinction 
between subcutaneous and open injuries, 
128. Methods of repair, 180. Organ- 
ization of blood, 181; its share in repair, 
136. Lymph, 136; its usual develop- 
ments, 137; granulation-cells, 138 ; on 
bones, 140; nucleated blastema, 140; 
developments of fibro-cellular tissue, 
142; from mixed products, 142. 
of open wounds, 144 ; by immediate 
union, 144, Dr. Macartney’s account, 
144; description of cases, 145; and 
experiments, 146; the best healing, 147; 
conditions necessary for it, 147; by 
primary adhesion, 148. Hunter’s ac- 
count, 148; examples of the process, 
149; its quickness, 149; dy granulation, 
150; glazing of an open wound, 151; 
inaction after injury, 152; granulations 
forming, 154; afflux of blood, 154; 
comparison with inflammation, 154 ; 
effusion of reparative material, 155 ; its 
vascularization, 155; minute structure, 
156 ; without suppuration, 156; develop- 
ment, 156; arrest or error, 157; and 
diseases, 157; contraction, 176 ; chemi- 
cal changes, 159; formation of new 
vessels, 160; three modes, 160,—that 
hy outgrowth, 162; by channelling, 
168; general arrangement of vessels, 
164; structure, 165; relations to or- 
ganization, 165 ; development of nerves 
and lymphatics, 166; dy secondury 
adhesion, 166 ; its plan, 167 ; examples, 
168; conditions necessary, 168 ; 
scabbing, 168; its process with blood, 
169; with pus, 169; suppuration and 
scars [see these words]. 
— fractures, 179; nature Sand 
extent of injury, 179; extravasation, 
180; inflammation, 180; period of 
calm, 1€0; commencement of repair, 
181; immediate union, 181; reparative 
material or callas, 181; its rudimental 
state, 181; ossification through fibrous 
tissue, 182; through cartilage, 183; 
characters of the new bone, 184; position 
of the reparative material, 185; provi- 
sional or ensheathing callus, 185 ; inte- 
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rior callus, 186; intermediate callus, 
187 ; differences of repair in man and 
animals, 189; modelling after the repair, 
190; repair of compound fractures, 192 ; 
times of the stages of the repair, 199 ; fail. 
ure of repair, 193; false joints, &., 198. 

Repair of cartilage, 195; of tendona, 
197; disadvantages of open wounds, 
197 ; effect of dividing the sheath of 
connective tissue, 198 ; repair after sub- 
cutaneous division, 198; retraction of 
upper portion, 198 ; extravasation, 199; 
exudation, 199; reparative material, 
200 ; its development, 200; imperfec. 
tion, 201; strength of the union, 202. 
Of muscles, 202. Of arteries and veins, 
203; with small wounds, 203; with 
partial division, 204; with complete 
division, 204; contraction and retrac- 
tion, 204 ; after ligature, 206; inflam- 
mation of the tied end, 206; contraction 
of the part above it, 207; changes in 
the stagnant blood, 207. Of nerves, 
209 ; cases of primary union, 210; se- 
condary union, 212; formation of new 
fibres, 212; repair of nerve-centres, 
213. Of skin, 214; new formation of 
papille and cuticle, 214; relation to in~ 
flammation, 215. 

Repetition, nutritive, 43. 

Reptiles, repair in, 124. 

Resolution of inflammation, 282. 

Reticulum of cancer, 805. 

Rheumatism, localization of, 330. 

Rickets, 104 ; effect of, on tibiss, 63. 

Right state of blood, 11. 

Ringing, effects of, 20. 

Roberts, Dr., on wasting palsy, 88. 

Robin, M., on vessels in erectile tumours, 
564; on epithelioma of kidney, 680. 

Rodent ulcer, 708. 

Rokitansky, Prof., on the formation of 
cysts, 894; on dendritic vegetation in 
villous cancer, 750; on degeneration of 
arteries, 106; on erectile cavernous 
tumours, 569, 655; on endogenous cells 
in cancer, 701; on inflammatory pro- 
ducts, 251; on stroma of cancer, &c., 
653; on tubercle, &c., 813, : 

Rolleston, Prof., on complementary nutri- 
tion, 23; on appendicalar stractures to 
the testis, 414. 

Rosenmiiller, organ of, 416. 

Rudimental organs, purpose of, 18. 


yaeraes glandular tumours, 510, 8 
Sanguineons cysts, 407 ; their various 
contents, 408; in the neck, 408 ; in the 
aoa gland, 408; internally fascicu- 
ated, 409 ; formed from dilated veins,409. 
Sap, effects of accumnlation, 20. 
Saponification of cancer, 671. 
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Sarcoma, #ibumivioms, 583; gelatinous, 
449, 510, note; sero-cystic, 415, 422. 
Scabbing, healing by, 168 ; and see under 


Scars, misintenance and growth of, 37; 
their contraction, 176 ; improvement and 
gradual perfection, 177 ; loosening, 178 ; 
warty and cancerous growths on, 711. 

Schroeder van der Kolk, Prof., on lym- 
phatics in adhesions, 276; in cancers, 
643 ; on tuberele, 814. 

Scirrhous cancer, 588 ; usual form in the 
breast, 589; usual state of the gland, 
589; hardness, 590; size and shape, 
590; adhesion and retraction of tiasues, 
591; eut surface, 592 ; mixture of can- 
cerous and natural structures, 593; 
wasting of natural tissues, 594; cancer- 
juice and stroma, 595; infiltration of 
cancer-structures, 595; cells, &c., 596; 
degenerate structures, 598 ; degenerate 
normal structures, 598; reticulum, 599 ; 
fibrous tissue, 600. Varieties: acute 
and chronic, 602; of the nipple and 
skin, 6038. In the lymphatic glands, 604 ; 
in the skin, 607; muscles, 608; bones, 
609 ; intestinal canal, 610; mingled 
forms, 611; cancer, 612; in 
ovaries, &c., 613. Pathology: influence 
of sex, 615; age, 615; of menstruation, 
617; hereditary disposition, 618 ; injury, 
619; general health, 619; first appear- 
ance, 620; growth, 621; multiple 
growths, 621; ulceration, 622; super- 
ficial, 622; substantial, 628; softening, 
624 ; arrest and healing, 625; in con- 
nection with phthisis, 627 ; shrivelling, 
626; pain, 627; cachexia, 628 ; primary 
and secondary, 629; multiplication, 
629; duration, 630 ; effect of age, 631; 
effect of removal, 633; recurrence, 633 ; 
second recurrence, 633; rules concern- 
ing operations, 635. 

Scrofula, relation to tuberculous disease, 
821. 

Scrofulous matter, 281, 284, 821. 

Serotum, cancer of; see Epithelial Cancer ; 
fatty tumour in the, 445; fibro-cellular 


tumours in the, 457 ; phy of, 452. 
Sebaceous and sah ailel basirdy 436; here- 
ditary origm, 436; twofold formation, 
486; various characters, 487; of the 
walis and of the contents, 487; ulcera- 
tion, 439; fatal case, 439; protruded 
contents becoming vascular, 440 ; con- 
nected with epithelial cancer, 693. 
Secondary adhesion, 150. 
418, e. 8. i 
Seeretion, inflnence of nervous force on, 82. 
Semi-malignant tumours, 531, 585. 
Seminal 411; their spermatozoa, 411; 
connections, 412; diversity of contents, 
413; degeneracy, 413; spermatozoa in 
the sac of the tunica vaginalis, 415. 
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Senile ga e, 348. 
Sequelee of diseases, 368. 


Sero-cystic sarcoma, 415, note} 422. 

Serous cysts: their contents, $98; seats, 
398; in the neck, 399; connected with 
the thyroid gland, 400; transformations 
of vascular tumours, 401; with viscid 
contents and cholestearine, 401 ; near the 
gums, 402; in the mammary gland, 403; 

lated ducts, 408; autogenous cysts, 

408 ; confusion with) cancer, 
404; large single cysts, 405. 

Serpent-venom, 364. 

Sex, influence of, in cancers. See Cancer, 
genera! pathology. 

Sexual characters, related development of, 


22. 

Shifting of tamours, 445, 582. 

Shortening of bones, 65. 

Sibley, Mr., on colloid cancer, 756, 758 ; 
on villous cancer, 749; on multiple 
fibrous tumours, 764. 

Simon, Mr., his observations on cysts, 397; 
on extension of cancer, 801; on morbid 
poisons, 361, e. 8.; on scrofula, 822. 

Simpson, Prof., on congenital cysts, 400; 
on reproduction of limbs, 117. 

Simultaneous changes in nutrition, 21. 

Skeleton of cancers, 653. 

Skin, cancer of. See also Epithelial Cancer; 
hard cancer of the, 603, 607 ; intracystic 
formation of, 485 ; outgrowths of, 452 ; 
repair of wounds of, 214; reflected, 
union of, 145; tubercle in, 825. 

Skull, hypertrophy of, 58,e. s.; atrophy in 
old age, 100; cartilaginous tumours of 
the, 506; granulations on the, 154, 167; 
myeloid tumour of the, 526 ; osseous 
growths on the, 543 ; osseous tumours on 
or in, 536. 

Slough. See Mortification. 

Smith, Dr., on neuroma, 469. 

Snellen, experiments on trigeminal nerve, 
35, note. 

Soft cancer: see Medullary Cancer. 

Softening, in inflammation, 800; over an 
abscess, 807; of cartilaginous tumours, 
499; of fibrous tumours, 480; of cancers, 
807; of tubercle, 817. 

Solution of ulcerating parts, 315. 

Soot-wart, 718. 

Spallanzani, on reproduction of parts, 117. 

Specific diseases: distinctions from com- 
mon diseases, 353; specific characters, 
355 ; plan, or construction, 355; causes, 
357 ; local and general phenomena, 358; 

onate cagse and effect, 358; 
disproportionate local and constitutional 
states, $58; symmetry, &c., 858; self- 
augmentation, 359 ; transformation, 359; 
cacpaagie 6 360; theory, 360; its appli- 
cation, 3 introduction of morbid ma- 
terials, 862; their effect on tissues, 363; 
example of insect-bite, 363; local apt- 
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ness for discase, 865; effect and changes 
in bleod, 866; increase, 367; transfor- 
mation, 367 ; combination, 368 ; separa- 
tion, 370; characteristic formation of 
new bone in, 273; morbid materials, 
incorporation of, 329. 

Sphacelus. See Mortification. 

Spine, cartilaginous tumour on the, 498, 506. 

Spinal cord, atrophy of, 111; effects of 
injury of, $31 ; repair of injuries of, 213. 

Spleen-like tumours, 521, note, 

Spurs, effect of transplantation, 52. 

Stagnation of blood, 228, 236, 342. 

Stanley, Mr., on pulsating tumours, 6483; 
on scrofulous disease in bone, 828; on ne- 
crosis, 352 ; on removal of exostoses, 583. 

Starch, presence in textures, 78. 

Stasis, 236. 

Steatoma, 442. See Fatty Tumour. 

Stilling, Dr., on repair of blood-vessels, 207, 

Strangulated parts, sloughing, 342, 349. 

Stricture, cancerous, of intestine, 611. 

Stroma of cancer, 595, 601, 642, 653, 750, 
796. See Scirrhus, &c. 

Structure, dependent on composition, 46. 

Struma, relation to tuberculous disease, 821. 

Subcutaneous injaries, repair of, 128. 

—-——--——— nevi, 562, 571. 

tissue, cysts in the, 484; 
medullary cancer of, 659; fibrous tu- 
mours in the, 481 ; painful tamours in 
the, 464. 

Sab-maxzillary gland, cartilaginous tumours 
on the, 510. 

Sub-mucous tissue, fibrous tumours in the, 
480. 

Suppuration: im repair, 171; characters of 
pus, 171; origin of pus, 287; pus-cells, 
172; liquor puris, 175; relation of the 
cells to those of granulations, 173 ; their 
imperfection or degeneracy, 174; the 
same of the liquor puris, 175; which 
may be a liquefied blastema, 175; use of 
pus, 176, Inflammatory, 286, 306; 
and see Inflammation; of cancerous 
glands, 660, 704. 

Syme, Mr., on exostosis, 534 ; on influence 
of periosteum, 184; on transition-tu- 
mours, 576. 

Symmetrical diseases, 13 ; osseous tumours, 
544, 





Sympathetic nervous system, influence on 
nutrition, 35. 
Synovial cysts, 405. 


ETH, lifeof, 9; absorption and ejection 
. of fangs, 41; induration of, 304, note; 
wth of, in rodents, 67; separa- 
tion’ of, 'in old aga, 352; in eysts and 
Bost repaieh pre re 
th- mation on, 312. 
Pelangeicctasia, 560, | 
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Tendons, healing of divided, 397. 

Testicle, inflamed after stimulas of the ure- 

- thra, 238; cartilaginous tumour in, 514, 
note; inous and cancerous tu- 
mours in the, 515; cartilaginous and 
fibro-cystic tumour in the, 517; fibro- 
cellular tumour in the, 462; fibro-cystic 
tumour in the, 478; hydatid, 478; me- 
dullary cancer of, 643, 656, 668 ; osteoid 
cancer of, 740; tubercle in the, 820. 

Thickening, by inflammation, 268; of 
skull, 60. 

Thrombus, 208. 

Thyroid gland, intra-cystic and detached 
growths of, 377; tumours, 558 ; cysts in 
.or near the, 400. 

Tibia, lengthening of, 63; cartilaginous 
tumour on the, 502; myeloid tumoar 
e a 521; great osseous tamour of the, 

36, 

Time, an element in disease, 860; in ad- 
justment of organic processes, 10. 

Tissues, infltence of, in inflammation, 254. 

Toe, osseous tumours on the great, 540. 

Tongue, epithelial cancer on the, 692; 
fatty tumours in or near the, 446 ; fibro- 
cellular tumour in the, 462. 

Transformation, in disease, 359; of diseases 
in hereditary transmission, 775 ; of na- 
tural structures into cancerous, 789. 

Transition-tumours, 576. 

Transplanted parts, fatty degeneration of, 
281, 

Traumatic gangrene, 347. 

Travers, Mr., on healing in the frog’s web, 
152, 154; on inflammation, 218. 

Trembley, experiments on hydree, 119. 

Treviranus, on the excretion-office of exch 
part, 17. 

Trigeminal nerve, influence on nutrition, 34. 

Taberculous disease, incompatible with 
cancer, 626, 773. 

Tubercle, 812; type in the lungs, 812; 
grey and yellow forms, 813; minute 
structure, 814; origin in epithelial cells, 
815 ; origin of, in connective tissue cor- 
puscles, 816; abortiveness, 816; degene- 
ration, 817; softening, 817; discharge 
by ulceration, 818; cavities and ulcers, 
818; tuberculoid substances, 819; soro~ 
fala, 821. In lymphatic glanda, 922; in 
integuments, §25; in bones, 826. Like- 
ness to inflammation and to cancer, 829. 

» cancerous, on the face, 708, 
Tumours. See the © namet-—~@. g. 
Serous cyst, Fatty tumour, &c.; con- 
trasted with hypertrophies, 372 ; with 
products of inflammation, 373; their 
perty of ing, 374; nutrition irre- 
spective of the rest of the body, 876 ; as 
parts ged diab 376; cessation of 
growth, 376 ; Malignant, general charac- 
ters of, 878, e. 8. 5 innocent contrasted 
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with malignarit,a83 ; r t, distinct- 
ive characters of, 383, 576 }- proportions 
assigned to injury, 385; su origins 
of, 385; classification of, 878,385, &c. ; 
division and nomenclature, 386 ; classi- 
fication of, objections to, 388; distin- 
guished from inflammatory products, 326. 

Tunica vaginalis, containing seminal fluid, 
418. 

Turck, Dr., on atsophy of the columns of 
the spinal cord, 110. 
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LCER, cancerous, 622, 694; cancroid, 
708 ; perforating, 341; of stomach, 
709; rodent, 708; specific, 355, &c.; 
becoming seats of cancer, 717. 
Ulceration, 313; and see Inflammation; in 
sloughing, 350; liability of certain tu- 
monrs to, 380; of cancer, 622; and see 
Cancer, general pathology ; contrast of 
cancerous with simple, 381; tuberculous, 
825. 
Ulna, increased after injury of radius, 64. 
Union, immediate, or by the first intention, 
130; by adhesion, 144 ; of granulations, 
167. 
Urethra, vascular growths in the, 571. 
Urinary bladder, hypertrophy of, 55, 57; po- 
lypus in the, 451; villous cancer in, 749. 
Uterine growth and tumour, contrasted, 372. 
Dterns, development in pregnancy, 49; 
fatty degeneration after parturition, 99; 
growth of, round tumours, 372; tumours 
imitating the structure of, 372; epithe- 
lial, cauliflower-cancer of, 707; fleshy 
tubercle of, 472; fibrous tumours in, 
476, 480; fibrous polypi of, 472; cysts 
in fibrous tumours in the, 478. ? 


ACCINATION, effects of, 331. 
Vaccine virus, effects on blood, 39. 

Vagina, fibro-cellular tumours by the, 459 ; 
epithelial cancer of, 707. 

Vaseular and non-vascular parts, 27. 

tumours : synonyms, 560 ; like- 
ness to erectile tissue, 660; chief kinds, 
562; capillary, 562; arterial, 565; ve- 
nous, 567; general characters, 569; 
entarging blood spaces, 569 ; tissues af- 
fected, 571; general characters of sub- 
cutaneous nevi, 571; cysts in, 573, 401; 
relation to cancers, 574. 

Veins, healing of injured, 203 ; dilated into 
cysts, 409 5 cancer in, 772, 803, 

Venom of insésis, &c., 363, 
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Venous vascular tamours, 567. 

Vertebree, cartilaginous tumours on the, 
498, 506 ; tuberculous disease in, 826. 
Vilions cancer: general characters, 748 ; 
dendritic -750 ; blood-vessels, 

751; structure, 752. 

Virchow, Prof., on amyloid degeneration, 
78; on cauliflower excrescence, 707 3 on 
ecchondrosia prolifera, 584; on fatty de- 
generation, 80, e. s.; on inflammation of 
muscles, 310; of the cornea, 311; on 
malum senile, 101; on neuroglis, 111; 
on obstruction of cerebral arteries, 109 ; 
on origin of pus, 287, cancer, 790, and 
tubercle, 816, from pre-existing textural 
elements, notes; on rarefaction of bones, 
609; on tubercle, 814, 816, 822; on 
vessels in erectile tumours, 569. 

Virus, effects of, 830. 


ALLER, Dr., on formation of new 
nerve-fibres, 212; on effects of 
division of nerves, 110. 
Walshe, Dr., on cancer, 588, 638, 778, 780, 
&ec.; on rarefaction of bones, 609. 
Wardrop, Mr., case of healing by scab- 
bing, 168; on medullary cancer, 656, 
788, &c. 
Warren, Dr, on lepoides, 717; on colloid 
cancer, 758. 
Warts, becoming seats of cancer, 717. 
Warty growths, 686, 708; on scars, 711. 
cancer. See Epithelial Cancer. 
Wasting palsy, 88. 
Wearing-out of parts, 4. 
Williams, Dr. C. J. B., on varieties of 
lymph, 250, note. 
- Dr. Robert, on morbid poisons 
361, e. 5. 
Wood, Mr. Wm., on painful subcutaneous 
tubercle, 465. 
Wormian bones, in hydrocephalic skulls, 59. 
Wounds, repair of, 128, e. 8. : see Repair. 
Wright, Dr. 8., experiments on <Actinia, 
120. 
Wrist, osseous tumour on the, 532. 
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OOLOGY, comparison of nosology with, 
r4° 810. 


Zwieky, Dr., on organixipieghat Qood, 181, 
207. = 
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